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SUGAR COATED TRANSIENTS 


He po those who have struggled laboriously and often hopelessly with the mathemat- 

ical intricacies of transient electrical phenomena can really appreciate the beauty 
of this strange looking device. No, it is not a xylophone. It is an apparatus which, 
mechanically, simulates the electrical phenomena of traveling waves on power trans- 
mission lines. It enables one to visualize complex transient phenomena that, without 
it, might take weeks and even months of study. As one engineer put it after seeing 
a demonstration of this device before the Chicago section of the A. |. E. E. recently, 
"it provides in the space of a single hour, the equivalent of a year's study in college." 
That was putting it a little strongly perhaps, but the fact remains that it does give 
one a remarkable insight into the mechanics of traveling electric wanes with prac- 
tically no effort on the part of the spectator. Invented by C. F. Wagner of the 
Westinghouse Electric and Manufacturing Co. it is being shown before various engi- 
neering audiences throughout the country. As explained in greater detail on page 
809 of this issue the device consists of 56 aluminum arms, pivoted on steel bearings 
and connected to each other by flat steel springs. Any movement of the first arm 
is transmitted to the adjacent one through the spring and in a disturbance started 
at one end will travel slowly to the other end in the form of a wave. The mass of 
the arms is equivalent to inductance in an electric circuit and the elasticity of the 
springs represents capacity. Since these are the two vital properties which character- 
ize the action of transients on an electrical line, a model such as this, possessing the 
mechanical equivalent of these properties, will accurately simulate this action of elec- 
trical transients in a realistic and objective manner, 
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Those Troublesome Specifications 


SPECIFICATIONS for the purchase of equipment 
fall in the twilight zone between the engineering, 
the legal and the purchasing departments and, except 
in large organizations, are apt to prove a trial to 
everyone concerned, including the manufacturers 
who are invited to submit proposals. Mark Twain 
proved to be wrong about the weather but his re- 
marks might well be paraphrased to “Everyone talks 
about specifications but no one does anything about 
them.” As a result that they are treasured like fam- 
ily heirlooms and handed down from generation to 
generation until the original purpose is lost sight 
of and the major portion is meaningless. 

Finally Power Puant ENGINEERING enlisted the 
aid of the industry and did something about it. 
The result of two years’ work is printed later in this 
issue as Part VI, the conclusion of a series of articles 
on the subject. Combustion control was selected for 
specific treatment because it is the newest and at the 
same time most involved of all specifications, because 
it is concerned with practically every piece of major 
equipment in the plant and more or less complete 
combustion control systems are made by somewhat 
over a dozen manufacturers. Reprints of the entire 
series will be available shortly after the first of the 


year at a nominal price to be announced later. 

The specifications are adaptable to any type of 
fuel, auxiliary equipment and arrangement and are 
arranged so that the major portion can be used with- 


out change. While applying specifically to combus- 
tion control, the general form and arrangement can 
be used to advantage for specifications of any kind. 


TVA Power 


ON AUGUST 31, Knoxville, Tenn., the first large 
scale demonstration of power distribution at TVA rates, 
completed one year’s service. Serving a territory with 
a total population of about 160,000 the city purchased 
170,220,000-kw-hr., which, with an allowance for loss, 
represents roughly an average annual consumption of 
about 1000 kw-hr. per capita or about 5300 per cus- 
tomer. 

Under private ownership in 1937, the average do- 
mestic consumption was 966 kw-hr. per customer or 
about 22 per cent above the national average of 732. 
During the past year the consumption at Knoxville 
increased steadily and based on August, 1939, is esti- 
mated as 1285 kw-hr. on an annual basis. This rapid 
increase in power consumption has been reflected in 
increased sale of electric appliances which averaged 
$65.70 per customer during the past 12 mo. 

Purchased at wholesale for about 4.1 mills, the 
power cost $700,051, the largest single item in the total 
operating costs of $1,167,934. Based on a total operat- 
ing revenue of $1,929,482, and no losses, the average 
retail price was somewhat over 1.13 ct. per kw-hr. As 


CHICAGO, DECEMBER, 1939 


an indication of the domestic price the published report 
compares the average bill for June, 1938, $3.65 for 85 
kw-hr., with the same month for 1939, $2.58 for 104 
kw-hr., on the surface a reduction of about 40 per cent 
per kw-hr. or 2214 per cent more power for about 30 
per cent less money. 

The income account of the Bureau of Power, Knox- 
ville Electric Power and Water Board shows operat- 
ing revenue deductions of $141,333 for depreciation 
and $137,999 for taxes. This latter item amounts to 
about 7.15 per cent of the gross revenue which is less 
than half of the national average tax burden of pri- 
vate utilities. The tax allowance, however, is based on 
only 8 mo. operation as four months taxes were in- 
cluded in the purchase price of the city. On a 12 mo. 
basis, taxes would have amounted to about 1014 per 
cent of the operating revenues. 

While the report and balance sheet is valuable as an 
indication of operation of a large city under TVA 
power rates and will undoubtedly be subject to close 
study and analysis by utility and other municipal sys- 
tems alike, there is still left unanswered the more com- 
prehensive and important matter of the TVA opera- 
tion as a whole—the story behind the 4.1 mills which 
Knoxville pays for wholesale power. 


Operating Problems 


TOO MANY plants are designed and built on the 
drawing board without considering the matter of prac- 
tical operation or utilizing the assistance which the 
operating engineer can and should be given an oppor- 
tunity to render. Design is more or less a temporary 
matter of a year or two at most while operation extends 
over a period of from 10 to 30 yr. The designer can 
build into the plant all that latest equipment and ar- 
rangements permit. Whether they are used depends 
largely on the operators and the facilities provided for 
the operators to do their job with the least effort. 

Such things as valve stems projecting into the aisles, 
valves, pipes and projecting corners at just the right 
height to strike a man’s head, unlighted corners, inac- 
cessible valves and stairways, inadequate walkways and 
gratings are details which tell plainly how much experi- 
ence the designer has had. It is not likely that the 
operating men will overlook such mistakes and a com- 
petent detail man will not make the same error twice. 

More fundamental, however, are provisions which 
must or should be made to meet local conditions and 
problems. Practically every operating man can remem- 
ber emergency operating conditions which came about 
through lack of flexibility in the piping or supply 
arrangements, sometimes something which could occur 
at no other plant, sometimes something that might oc- 
cur anywhere. It is in cases of this kind that the oper- 
ator can cooperate with the designer to best advantage 
so that the plant can be laid out to best meet local 
problems in a way that the operators can then handle 
with the least difficulty. 
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DERBY TOPS 


Connecticut utility tops a 5000 kw., 175 lb., 500 deg. F. 
turbine with a 3500 kw., 650 lb., 750 deg. F. machine to in- 
crease capacity and meet the needs connected with the sale 
of high pressure steam. Steam supplied by a 125,000 ‘b. 
per hour single boiler with unique superheater characteristics 
designed to give constant steam temperature at the top 


turbine exhaust. 


By 


Charles O. Lenz, Consulting Engineer 


and 


John B. Saxe, Engineer 
Gibbs & Hill, Inc. 
New York City 





>, ECENT INSTALLATION of a topping or 
| superposed unit by the Derby Gas & Elec- 
tric Co. exemplifies the results possible from 
a relatively small unit of this type with 
moderate pressure and temperature con- 
ditions. For some years the company had been 
supplementing the output of its generating sta- 
tion, on the east bank of the Housatonic River at 
Derby, Conn., by purchasing standby service and 
some firm capacity through an interconnection with 
the Connecticut Light & Power System. Despite the 
depression, the growth of the connected load con- 
tinued, resulting in new peaks in the activity of 1937. 
A program of electrification of certain copper and 
brass mills in its territory imposed substantial load on 
the system and the economic means of providing 
capacity to satisfy the increased demand thus became 
an issue. 

The original facilities consisted of two 5000-kw. 
and one 3000-kw. G. E. turbo-generator sets, taking 
steam at 175 lb., 500 deg. F. and exhausting to 28 in. 





The boiler room with the new boiler at the far side of the 


Fig. |. 
control panel 
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vacuum. The two 5000 kw. units were equipped with 
surface condensers and the 3000 kw. set with a baro- 
metric condenser. No provision had been made for 
extraction of steam from the 5000-kw. turbines and 
investigation revealed that utilizing of extraction, at 
the only feasible point, would not be economic. 

Steam was supplied by eight longitudinal drum, 
sectional header boilers, fired by multiple-retort un- 
derfeed stokers with gases removed by natural draft. 
In recent years, the sale of a considerable quantity 
of steam at boiler pressure to nearby industries had 
been undertaken and this business expanded rapidly. 

- The method of increasing station ¢apacity which 
required the smallest investment and provided high 
thermal efficiency was to top or superpose the existing 
machines with non-condensing units. In addition, the 
topping installation enjoyed a marked advantage with 
respect to generation of by-product power from the 
sold steam and required no change in the condensing 
water source and facilities. Investigation of the exist- 
ing turbines showed that, aside from the lack of an 
extraction point, their economy was very close to a 
modern machine’s under similar conditions and that 
their physical condition indicated continued reliable 
operation. 

Initial steam conditions of 650 Ib. pressure and 
750 deg. F. were selected as providing maximum 
thermal efficiency consistent with high availability 
and operating comfort, especially in view of the high 
feedwater make-up due to sold steam, size of the unit, 
and other operating conditions. The size of the unit 
topping one of the 5000-kw. low pressure machines, 
supplying the sold steam load, was established at 3500 
kw., requiring complementary boiler capacity of 125,- 
000 lb. per hr. Construction of the first unit was 
authorized in April, 1938. 


SteAM GENERATING UNIT 


It was possible to use a two-drum integral furnace 
type of boiler within the confines of the existing build- 
ing with fans and dust collector in the basement, thus 
avoiding extensive and costly building changes. The 
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steaming capacity of the B. & W. boiler is 125,000 
lb. an hr. at a pressure of 675 lb. and a total temper- 
ature of 750 deg. F. at the superheater outlet. Be- 
cause of the fluctuating characteristic of the sold steam 
load, the size of the steam drum was increased from 
the standard 54 to 60 in. diam. drum to provide ample 
liberating surface. The furnace is completely water 
cooled, including the sloping floor of the ash hopper 
at the rear. 

Heat release at full rating is 25,700 B.t.u. per cu. 
ft. per hr. and the furnace is designed for coals with 
ash fusion temperature as low as 2400 deg. F. and 
volatiles up to 26 per cent. At full rating, the unit 
evaporates 13.0 lb. of steam per sq. ft. of boiler heat- 
ing surface per hr. Heat recovery apparatus con- 
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HeAT BALANCE 
Total Output from Boiler___129.5xi0® btu/hr. 
Input to Boiler 155.5 x10® 
Input to Steam Sold ___27.9x10® 
Input to Electric ___127.6 x 10° btu/hr. 
Electric Output 8670 Kw.h. 
Heat Rate at Full Load_—14,700 btu per gross Kw.h, 
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Fig. 2. At full load the design heat rate of the station is 14,700 
B.t.u. per kw-hr. generated 


sists of a vertical tubular air heater reducing exit 
gas temperature to 390 deg. F., raising air temperature 
to 470 deg. F. and resulting in a combined overall 
efficiency of 85 per cent at full rating. 

The superheater is an inverted loop tube, self drain- 
able type with full drooping convection characteristic 
designed to produce a uniform temperature at the ex- 
haust of the topping turbine under a wide range of 
loads without control of superheat or desuperheating 
of the turbine exhaust. The boiler is completely steel 
encased and insulated with blanket and plastic to give 
a heat level of 120 deg. F. 

Three Diamond retractable soot blowers, using 
high pressure steam, are installed in the rear wall 
and roof of the furnace for cleaning the entrance to 
the first pass. Five other blowers of the usual type 
clean the superheater and the rest of the boiler. Spe- 
cial blocks facilitate blowing ash from the floor of 
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the furnace into the hopper in the rear. At the top, 
three sides of the ash hopper consist of firebrick walls 
supported on steel beams through air cooled castings, 
the rear being of sloping, water-cooled, block covered 
construction. The bottom of the hopper is lined with 
fire and insulating brick and steel encased throughout 
with a steep slope at the rear on which the dry ash 
discharges freely by gravity through the intake doors. 


An unusual feature is the water jacketing of the 
entire steel casing to cool the hopper bottom, cooling 
water being recovered in the make-up sump. Ash is 
removed by United steam vacuum conveyor, from 
five intake points and conveyed to a receiver at the 
top of a 30-t. tile storage tank. Operation of the steam 
exhauster is automatically intermittent, ash discharg- 
ing from the receiver to the tank when the vacuum is 
broken with the steam from the exhauster being 
silenced and washed before vending. Ash is removed 
from the storage tank to trucks through a dustless 
unloader. 


Both forced and induced draft fans are of Sirocco 
multi-blade design with maximum speed of about 900 
r.p.m. and are driven by steam turbines through reduc- 
tion gears. Existing solid wheel turbines which had 
been in service for many years were reconditioned 
and used for this service. Forced and induced draft 
are controlled by varying turbine speed without damp- 
er supplement. Gas from the boiler outlet passes down- 
ward through the tubular air heater and is then drawn 
horizontally through the centrifgual type dust collec- 
tor to the induced draft fan in the basement. A small 
exhauster fan draws the dust laden gas to a cyclone 
outside the building where the dust is separated and 
collected in a storage bin, the clear gas being recir- 
culated to the collector entrance. 


The boiler is direct-fired by two B. & W., Type E, 
pulverizers, each pulverizer serving two combination 
coal and oil burners, one of which is designed for low 
load firing. Fuel feed is controlled automatically by 
a Bailey controller which maintains a relation between 
pressure drops across the mill and across an orifice in 
the primary air line by operating a two-speed feeder 
motor. Hoppers were installed for storing a limited 
amount of coal to each pulverizer but the original 
lorries for weighing and distributing coal were re- 
tained. 


Two, eight stage 3600 r.p.m. I-R centrifugal boiler 
feed pumps were installed, handling a maximum of 
367 g.p.m. at 228 deg. F. against 850 lb. pressure at 
the discharge. One pump is driven electrically by a 
250 hp. induction motor and the other is equipped 
with dual drive. An interesting feature is the control 
of the steam turbine of the dual drive which carries 
as much of the power load as can be generated from 
the steam make-up required to maintain a constant 
pressure in the deaerating heater, the balance of the 
power required being supplied by the motor. A regu- 
lator governed by heater pressure controls a steam 
admission valve to the turbine and is also equipped 
so as to open the valve wide on electrical power failure, 
the turbine constant speed governor taking control at 
slightly higher than motor speed. The pump by-passes 
are controlled manually and normally left open, being 
closed only to carry abnormally high ratings. 
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The Copes feedwater regulator has two controlling 
elements, water level and steam flow, the influence of 
each element being adjustable. The feedwater valve 
is hydraulically controlled by the regulator and has 
characteristics which handle satisfactorily all excess 
pressure from the constant speed pumps. The valve 
is also equipped with an electric drive so that auto- 
matic feed can be cut out and feedwater valve remotely 
controlled from the control board. Emergency feed 
to the boiler is made through an independent 4-in. 
line direct from the pump discharge header with 
handwheel control only. 

Combustion is controlled automatically for both 
coal and oil firing by the L. & N. system, with a master 
controller handling the furnace draft, air flow, and 
fuel controllers. Air flow is controlled by varying the 
speed of both forced and induced draft fans with 
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Front elevation of the boiler showing the arrangement of 
the pulverizers and forced draft fan 


Fig. 3. 
secondary correction of forced draft fan speed for 
furnace draft. The control provides: full automatic 
operation for both coal and oil firing; remote control; 
and a combination with furnace draft controlled auto- 
matically, remote control for the remainder. Remote 
control of a damper by-passing the air heater, dust 
collector, and induced draft fan to the stack is also 
provided. The controllers, control valves and switches 
are mounted on one panel with differential, pressure 
and draft gages immediately above. 
instruments are mounted on a separate panel imme- 
diately adjacent. An annunciator alarm system is also 
incorporated on the instrument board which warns 
the operators as to lack of forced or induced draft, 
high or low water level, low rate of feedwater flow, 
and high coal-air temperatures from the mills. 

Steam is admitted to the turbine generator at 650 
lb., 750 deg. F. through eight valves, some of which 
by-pass the first stages, and passes through 11 stages 
of impulse blading driving the rotor at 3600 r.p.m. 
Governing is normally from back pressure but can be 
from speed if desired. Installation of a desuperheater 
in the turbine exhaust was omitted as steam temper- 
atures are practically constant under all load con- 
ditions. Temperature alarms warn the operators 
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The rest of the - 


before the unit motors, and, an auxiliary switch oper- 
ated from the throttle valve opens the generator break- 
er on overspeed trip. The generator rated at 3500 
kw., 0.8 p.f., 7200 v., is separately excited and air 
cooled. Pressure gages, temperature indicators and 
flow meter are mounted on a turbine panel board. 

The turbine is by-passed by a Republic-Smoot 5-in. 
reducing valve and steam atomizing desuperheating sta- 
tion designed to pass 150,000 lb. per hr. of steam and 
automatically maintain pressure slightly under the nor- 
mal of 175 lb. and temperature at 500 deg. F. The reg- 
ulators are air operated and arranged for remote man- 
ual control from the turbine panel board. The reduc- 
ing station is used to bring the boiler and topping tur- 
bine on the line and also to carry light steam loads. 
Normally when the turbine is operating, it is tight 
closed ready to come in on drop in pressure in the 
175 lb. main. 


Feedwater make-up is in the order of 25 per cent 
and is taken from the Housatonic River, being rela- 
tively soft and free from solids, Water sealing the tur- 
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Fig. 4. Side elevation of the boiler with details of the ducts and 
bypass 


bine glands, cooling the ash hopper, and from the canal, 
flows by gravity into a sump under the basement floor, 
admission of canal water being float controlled. Verti- 
cal deep well type pumps mounted on the basement 
floor above the sump supply the deaerating heater. 
Other than a minor external treatment necessary to 
keep the heaters clean, boiler water conditioning is done 
internally. Concentrations are controlled by continuous 
blowdown with heat recovery by flashing into the 5-lb. 
exhaust header and by transfer in an exchanger to the 
condensate returns. 

Feedwater heating is limited to two stages, the first 
stage being at 5 lb. ga. in an Elliott open deaerating 
heater and the second stage at 175 lb. ga. crossover pres- 
sure in an Alco closed heater with water going to the 
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boiler at a temperature of 370 deg. F. The deaerating 
heater is of Armco iron welded construction, has a 
capacity of 250,000 lb. per hour with zero oxygen pro- 
viding for two units and is integrally mounted on a 5000 
gal. welded steel storage tank, 4000 gallons being re- 
served for storage and the balance for normal surges. 
The closed feedwater heater is vertically mounted and 
has four passes on the water side. Drains from the 
closed heater are cooled in a supplementary liquid 
exchanger transferring heat to the incoming feedwater. 
A drain controller governs the flow so as to maintain 
a fixed level below the tubes in the base of the closed 
heater. 

Normally all possible heating steam is depleted for 
auxiliary power since the heat cycle is automatically bal- 
anced by regulating make-up steam through the turbine 
end of the dual drive boiler feed pump, thus overcoming 
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mer of 1938 when fuel oil went to a discount with re- 
spect to coal. The main oil storage tank is of butt 
welded construction, 54 ft. in diam. by 24 ft. high, with 
a capacity of 10,000 bbl. and is surrounded by dyke 
walls. A suction heater and heating coils are provided 
for warming oil when withdrawing from storage. An 
auxiliary tank of 15,000 gal. capacity was placed under- 
ground beside the main tank for the purpose of receiv- 
ing oil by gravity from trucks on the driveway as rap- 
idly as they could discharge. An electrically driven 
Kinney rotary type pump transfers the oil to another 
underground auxiliary tank of 15,000 gal. capacity on 
the south side of the building from which the burner 
pumps take their suction. The transfer pump is piped 
so that it can also pump to and from the storage tank. 

Two Enco pumps, one a duplex steam type and the 
other an electrically driven screw type, are provided 
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Fig. 5. The new boiler has a capacity of 125,000 Ib. per hr. of 675 |b., 750 deg. F. steam 


partially the lack of an extraction point on the low pres- 
sure machines and retaining most of the advantages of 
the steam drive on the essential auxiliaries. When the 
electric driven pump is operated the balance is held by 
a reducing valve of special design for normal dead end 
service. An unusual feature is the emergency supply of 
feedwater to the old boilers from the high pressure pump 
discharge header through a water pressure reducing 
valve of special design. 

Full provision was made in all the piping for instal- 
lation of the second unit. The main steam piping was 
welded throughout, turbine and boiler lead valves being 
welded to the main 12 in. header and stress relieved in 
the shop. The non-return valve was welded to the super- 
heater outlet and this and other field welds were stress 
relieved in the field. The turbine lead was creased to 
provide the required flexibility. 

Fuel oil burning was originally considered as a 
standby to the coal firing as space for handling equip- 
ment and for storage of fuel was limited. Authorization 
for construction of such facilities was made in the sum- 
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for bringing the oil to a pressure of 250 Ib. at the 
burners. Two tubular heaters bring the oil to a con- 
trolled temperature of about 200 deg. F. Interconnect- 
ing piping is arranged so that any piece of equipment 
can be serviced without interruption of oil flow. Steam- 
mechanical oil atomizers are used with the B. & W. com- 
bination burners. 

The original auxiliary power supply which was 
taken from the 2300 v. bus through a 375 kv-a. transfor- 
mer bank and supplied at 440 v. was inadequate for the 
added load. Another circuit was taken from the main 
generator bus at 7200 v. through a new 750 kv-a. bank 
of single phase transformers. Both the new and orig- 
inal circuits were connected to a new 440 v. distribu- 
tion board of live-front construction which was sepa- 
rately housed on one side of the heater room. The two 
main supply leads and the boiler feed pump leads are 
connected through electrically operated air circuit 
breakers. The remainder of the circuits were connected 
through fused switches and magnetic contactors where 
it was convenient to locate the latter on the board. AI? 


765 





the new motors installed, including the 250-hp. induc- 
tion motors driving the boiler feed pumps, are started 
across the line. 

Features of the construction were the handling of 
the 30-t. upper drum of the boiler, placing the 15,000 
gal. fuel oil receiving tank underground while heavy 
trucks were unloading coal on the adjacent concrete 
driveway and the general execution of the work and 
crowded quarters without interference to plant opera- 
tions. The boiler was erected by the contractors with 


supervision by the manufacturers. Erection of boiler 
steel was started late in September of 1938 and steam 
was generated in the new unit with coal firing on March 


24, 1939, eleven months after the project was author- 
ized. The turbine was synchronized and put on the line 
on April 17th; oil firing was started on May 8th. Oper- 
ating experience with the new equipment has been un- 
usually satisfactory and the actual heat rate of the high 
pressure unit is somewhat better than original expecta- 
tions. 

Engineering design, construction and supervision of 
initial operations were carried out by Gibbs & Hill, Inc., 
in cooperation with officials of the Derby Gas & Elec- 


trie Co. 
EDITOR’S NOTE: Further details of the oil firing system, super- 


heater characteristics and combustion control will be found in the 
Practical Engineer section. 
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STEAM GENERATING EQUIPMENT: 
Integral furnace pulverized fuel and oil fired boiler with 
water walls and loop tube superheater, maximum continuous 
steaming capacity 125,000 lb. per hr., working steam pres- 
sure 675 lb., total steam temperature 750 deg. F., maximum 
drum pressure 725 lb., furnace volume 5900 cu. ft., total 
steam generating surface 11,480 sq. ft. Air heater, 10,320 
sq. ft. vertical tubular welded element.—Bascock & WILCOx 
Co. 
Boiler and furnace setting.—Gro. ALLEN & Son. 
Ash Hopper.—UNITED CoNVEYOR Corp. 
BOILER AUXILIARY EQUIPMENT: 
Combination coal and oil burners. Steam-mechanical oil 
atomizers. Coal pulverizers, 2-6270 lb. each per hr., Type E. 
Bascock & WILcox Co. 
Pulverizer and feeder drive motors.—GENERAL ELEctTRIC Co. 
Forced draft fan, Sirocco, D.I. 2/3 D.W. variable speed, max. 
41,100 ¢.f.m., 100-deg. F., 11.7 in w.g., 955 r.p.m. Induced 
draft fan, Sirocco, D.I. % D.W., variable speed, max. 78,500 
e.f.m., 440 deg. F., 10.5 in w.g., 855 r.p.m.—AMERICAN 
BLOWER Corp. 
Fan drive reduction 
BIRMINGHAM Co. 
Soot blowers, 3 retractable, 3 rotating, 2 
DIAMOND PowER SPEC. Corp. 
Ducts and breeching.—CoNNERY ConstTR. Co. 
Automatic combustion control—LrEps & NortHrup Co. 
Water columns and gage glasses—DIAMOND POWER SPEC. 
Corp. 
Chemical feed pump.—HILLs-McCanna Co. 
Continuous blowdown system.—CocHRANE Corp. 
Heat insulation, boiler, air heater and ducts.—EAGLE-PICHER 
LEAD Co. ~ 
Ash handling equipment.—UNITED CONVEYOR CorP. 
FEEDWATER SYSTEM: 
Deaerating heater, 250,000 Ib. per hr., 1-5 Ib. ga., zero 
oxygen, and 5000 gal. storage tank.—ELLiort Co. 
Closed heater, 200 lb. pressure, 622 sq. ft. surface, vertical, 
%, in, arsenical copper tubes.—ALco Propucts Corp. 


gears, Sykes herringbone.—FARREL 


stationary.— 


Fig. 6. The 3500 kw. top turbine exhausts at 175 Ib. ga. to the old 
plant system 
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Heater drain cooler, 200 lb. pressure, 60 sq. ft. surface, 
horizontal 5 in. arsenical copper tubes, 1000 lb. pressure in 
tubes and heads.—GrIscoM-RUSSELL Co. 

Heater drainage controller—StTrEts Co. 

Boiler feed pumps, two Cameron No. 3, HMT-8 stage, 3600 
r.p.m., 367 g.p.m., 2031 ft. head.—INGERSOLL-RAND Co. 
Boiler Feed Pump Drives. Two squirrel cage motors, 250 hp., 
3600 r.p.m., 440 v.—GENERAL ELECTRIC Co.; and one 272 hp. 
steam turbine, 175 lb., 500 deg. F., 5 lb. hp.—TrRRyY STEAM 
TURBINE Co. 

Feedwater regulator, Copes 2 element control.—NoRTHERN 
EQUIPMENT Co. 

Vertical make-up pumps, two 7 in. 6-stage deep well, 
1750 r.p.m., 74% hp. G.E. motors —AMERICAN WELL WORKS. 
Hot well pumps, two No. 3 DHW 2-state, 220 g.p.m., 154 ft. 
head, 15 hp.—G.E. motors.—INGERSOLL-RAND Co. 

PIPING SYSTEMS: 

High, intermediate and low pressure piping.—M. W. KELLOGG 
Co. 

Boiler safety valves.—CONSOLIDATED ASHCROFT HANCOCK. 
Intermediate pressure relief valves——ATWOOD MorrRILL Co. 
Blowndown valves.—YARNALL-WARING Co. 

Non-return valve, 8” globe type welded ends and steel stop 
and check valves.—EDWaARD VALVE & Mre. Co. 

Steel gate and globe valves —LUNKENHEIMER Co. 

Small steel globe valves—CoNSOLIDATED ASHCROFT HANCOCK. 
Small steel gate valves—CHAPMAN VALVE Mra. Co. 

Tron gate, globe and check valves—LUNKENHEIMER Oo. and 
READING, Pratr & Capy. 

Pressure reducing and desuperheating station, one 5 in. 
reducing valve, steam atomizing desuperheater and con- 
trols—REPUBLIC FLOW METERS Co. 

Feed pump turbine admission valve and regulator and feed- 
water pressure reducing valve and regulator.—RuGGLES 
KLINGEMANN Mr. Co. 

Heat insulation, piping and auxiliaries—JOHNS-MANVILLE. 
Pipe hangers.—GRINNELL Co. 

Traps.—YARNALL WARING Co. 

Valve operator, Limitorque-—PHILADELPHIA GEAR WORKS. 

METERS AND INSTRUMENTS: 

Boiler Meter.—BAILEY METER Co. 

Level recorder, feedwater flow and turbine exhaust meters.— 
COCHRANE Corp. 

Differential pressure and draft gages——THE Hays Corp. 
6-point temperature recorder and indicators——THE BRISTOL 
Co. 

Industrial indicating thermometers.—TAYLOR INSTRUMENT 
Cos. 

Pressure gages.—CONSOLIDATED ASHCROFT HANCOCK. 
Fuel oil and water meters——NATIONAL METER Co. 
Turbine panel board.—ENERGy ContTROL Co. 

GENERATOR UNIT: 

Turbine-generator and air cooler, one 3500 kw., 3600 r.p.m. 
turbine, throttle conditions—650 Ib. 750 deg. F., exhaust 
175 lb. ga. driving a 4375 kv-a., 0.8 p.f., 3 ph., 60 eyele, 
generator.—GENERAL ELECTRIC Co. 

FUEL OIL FACILITIES: 

Oil heating and pump set.—THE ENGINEER Co. 

Main storage tank, 10,000 bbl. capacity—Cuicaco BripGE 
& IRON Wks. 

Auxiliary tanks——NorwaLk TANK Co. 

Tank level indicator.—LIQUIDOMETER CorP. 

Fuel oil transfer pump.—KINNEY Mre. Co. 

ELECTRICAL AUXILIARIES: . 

750 kv-a. transformer bank, three single phase 7200 to 480 v. 
self-cooled transformers and 440 v. auxiliary distribution 
board.—GENERAL ELEctTRIC Co. 
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This study was made with two purposes in mind; both concerned 
not so much the designer of ah as the user, the man who 
has to live with electrical apparatus. In his contacts with maintenance 
men, the author has noticed that the adjective "trip free" was 
enough to place the mechanism so described into a class apart, 
something complicated and troublesome and not to be lightly 
meddled with. The first object then was to tear the veil aside and 
show that trip free mechanisms could be and are simple, and that 
the principle of operation can be determined by inspection. Ex- 
perience has also shown that in case of trouble in the field there 
is a tendency to change the parts to obtain some immediately 
apparent advantage in operation. The second purpose then is to 
show that the proportions and configuration of parts were definitely 
planned to obtain proper force characteristics and to give some 
information as to the lines along which the designer reasoned, so 
that no modifications of any of the equipments would be con- 
sidered unless full weight was given to all necessary requirements. 


Trip Free Mechanisms 
For Operation of Circuit Breakers 


By CARL THUMIM 


Switchgear Division, Philadelphia Works 
General Electric Co. 


HE OPERATING MECHANISM provides the 

means for closing the circuit breaker and for open- 
ing it, or allowing it to open under the proper con- 
ditions. These two functions are circumscribed by a 
number of requirements. The power consumption and 
time for closing are generally limited. The current for 
opening must be as small as practicable to obtain the 
generally required high speed of tripping. Both clos- 
ing and opening must be highly reliable and must 
function under wide limits of applied voltage, the tol- 
erances for closing generally being minus 28 per cent 
and plus 4 per cent of the normal rated voltage, while 
those for opening are minus 44 per cent and plus 12 
per cent of the normal. 

Three main parts compose the operating mechan- 
ism ; the power unit which furnishes the closing power ; 
the trip latch which permits the mechanism to open; 
and the linkage which forms the connections between 
the power unit, the latch and the circuit breaker. The 
power unit may be one of several types: manual, elec- 
trical such as solenoid or motor, fluid such as pneu- 
matic or hydraulic and stored energy such as springs. 
The latch may be of several types such as hook, toggle, 
or dead center roller and may be actuated in a num- 
ber of ways such as manually, electrically by solenoid 
or motor, by spring and by magnetic releases. 

The linkage, which is the subject of this article, 
provides the foundation upon which the varying 
characteristics of the breaker, the power unit, and the 
latch are built to form a unified mechanism hav- 
ing the required qualities. This linkage can take vari- 
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ous forms and work through different media, the basic 
ones of which will be described and analyzed below. 


Non-Trip FREE MECHANISM 


In the simplest form of operating mechanism, the 
force is transmitted from the power unit directly to 
the circuit breaker until the latter is fully closed. 
At this point the linkage is latched in and holds the 
breaker in the closed position when the closing force 
is removed. To open the breaker, this latch is tripped 
and the reaction of the breaker forces it open. A 
simple mechanism of this type is shown in Fig. 1. At 
la, breaker and mechanism are in the open position. 
When closing member A is actuated, it moves lever C 
counterclockwise around stationary axis J until the 
closed position of the breaker connected to D is 
reached. At this point, prop F (Fig. 1b) is forced 
under roller E by spring L until stop K touches the 
roller. Now the closing force may be de-energized 
and the breaker is kept from opening by the support 
of F. To allow the breaker to open, trip member H 
is energized and when supporting surface of F is 
moved beyond the center of roller E, the back pres- 
sure of the breaker contacts, springs and weight 
cause it to open. 

With this type of mechanism, as long as the clos- 
ing member A is actuated, the breaker will remain 
closed. If it is desirable to open the breaker at the 
end of the closing stroke due to some emergency such 
as a short cireuit on the line, and the trip member 
is energized, the breaker will nevertheless remain 
closed until the closing force is removed. This con- 
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dition is undesirable due to the fact that the fault is 
not cleared immediately and may do damage both at 
the point where it occurs and to the transmission and 
generating equipment. 


GENERAL TRIP FREE MECHANISMS 


To eliminate this objection, most modern mechan- 
isms are designed to trip-free of the closing force. 
The best forms of mechanism are not only mechan- 
ically trip-free from the instant the breaker contacts 
_touch, but trip-free during the entire closing stroke. 
While the former type provides protection against line 
faults from the instant that contacts touch until the 
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breaker is fully closed, the latter, in addition, is more 
universal in its application, as it is not affected by 
the point in the stroke at which contacts touch, a 
point which varies greatly depending on the length 
of breaker stroke. Moreover, the trip may be locked 
or interlocked in the open position, thereby prevent- 
ing the closing of the breaker in any manner or to 
any extent. 

Depending on the mechanical principles used, the 
trip free linkage may be classified into two general 
types. First, there is the collapsible link type in 
which a collapsible link is interposed between the 
part actuated by the closing member and the part 
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attached to the breaker. This collapsible link forms 
the trip latch. During the closing operation, it may 
act as a solid link, but if the tripping means is ener- 
gized at any portion of the stroke, the link collapses, 
breaks the thrust transmitting structure, and permits 
the breaker to open while the closing force is still 
being applied. As one of the characteristics of this 
type is that the whole trip latch moves during closing, 
the tripping means must be so formed that it will 
actuate the trip latch at every point of its stroke. 
This sometimes prevents difficulties and is the reason 
why such mechanisms were often trip free only during 


Fig. 4 Solenoid operating 
mechanism using class 3 
linkage of Fig. 3 





the last portion of the closing stroke. With proper 
design this condition can be overcome. ‘ 

The second general form of trip free linkage may 
be called the reaction type. It may be best de- 
seribed by considering a single lever to one point of 
which is attached the breaker, to the second the clos- 
ing force, the third being a pivot held temporarily 
fixed by the trip latch. During normal closing this 
latch is in the thrust supporting state and acts as 
a fulerum. When the tripping means is energized, 
the latch collapses and removes its support from the 
lever, and the breaker opens, since the resistance it 
affords to the motion of the lever is greater than that 
obtained from the collapsed latch structure. Since 
with this type the latch is stationary, it may be 
caused to collapse at any point of the closing stroke 
with equal facility. 


Fig. 9. Solenoid operating 
mechanism using type 
trip free linkage of Fig. 7 


SA— BREAKER OPEN 
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The physical embodiment of these two types takes 
various forms, some of which are described below. 


COLLAPSIBLE LinK TYPES 


This type may again be sub-divided into two de- 
signs, differing in the method of locking of the col- 
lapsible link. In the first, which we shall call Class C, 








Fig. 8. Outdoor oil circuit breaker with class B solenoid operating 

i mechanism 
the link and its latch are a unit and travel together. 
In the second, to be designated as Class B, the col- 
lapsible link travels, but is held from collapsing by 
the use of some member intermediate between itself 
and a stationary latch. The latter is more intricate 
but has the advantage that contact between the col- 
lapsible link and the tripping means can never be 
lost. 

Figure 2 shows schematically the action of the 
Class C mechanism. At “2a” the mechanism is shown 
with breaker open and latch reset, ready for closing. 
When closing force is applied in direction of arrow A, 
it rotates beam C, counterclockwise around fixed 
point J. The force is transmitted to breaker oper- 
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ating rod D, which is held in place by spacing link M, 
through the medium of over-center toggle N. Adja- 


cent to the middle joint of the toggle is trip lever P, 
so shaped that it is within a small predetermined dis- 
tance from the joint during the entire closing stroke. 
If at any time trip coil H is energized, P will be driven 
against the toggle which will be pushed over center 
and will collapse due to the force exerted on it by the 
breaker. When the closing stroke is completed, 
prop F gets under roller E, (Fig. 2b) and holds the 
breaker and the mechanism linkage in the closed po- 
sition. After this point is reached, the closing force 
may reset, leaving the structure supported in the 
closed position by prop F. If the trip is energized 
when the breaker is in the closed position, the trip 
coil causes collapse of toggle N (Fig. 2c), thus per- 
mitting the opening of breaker connected to D and 
the motion of one of the toggle links, causes its ex- 
tended portion R to strike an extension on prop F 
and to remove the latter from under roller E, per- 
mitting the lever C and the toggle to reset. If the trip 
coil is energized, when the breaker is partially closed, 
Fig. 2d, the tripping action is similar, except that 
it is unnecessary to remove the prop. 

Depending on conditions, the tripping force avail- 
able may be anywhere from one tenth to one ten 
thousandths of the closing force. This necessitates a 
design of trip linkage which will provide the proper 
reduction. In some eases, the breaker resisting force 
varies in such a manner during the closing stroke, 
being low at the start and high at the finish when the 
contacts are made and the opening springs com- 
pressed, that the trip linkage must change its me- 
chanical advantage to correspond. In the above 
mechanism, this is accomplished by the variation of 
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the leverage of P as the toggle center moves during 
the closing stroke. 

Another embodiment of this type is shown in 
Fig. 3 where closing force A closes breaker attached 
at D by causing the counterclockwise rotation of 
lever M pivoted at J through the medium of latch 
link P, and roller 8S. At any portion of the closing 
stroke, Fig. 3a, trip coil plunger H can drive P to 
the right and disengaged it from the roller S, thus 
releasing the breaker. In the closed position, Fig. 3b, 
the mechanism is held by the hook F when the closing 
force is de-energized. The breaker may be tripped 
from the closed position, and P released, and reset 
by means of springs not shown, when pin R strikes 
the plow on the hook F as P is driven to the right. 
In every other portion of the closing stroke, the me- 
chanism is tripped, Fig. 3c, in the same way except 
that it is unnecessary to remove the hook F. Figure 4 
illustrates the use of this linkage in a solenoid oper- 
ating mechanism for oil circuit breakers. 

In contrast to the foregoing mechanism, when the 
collapsible member includes the latch which is opened 
by an external tripping means, the Class B mechanism 
described below has a traveling collapsible link joined 
to a stationary latch. In Fig. 5, parts A, C, E, F, J, 
L, M, D, funetion exactly the same as the similar 
parts in Fig. 2. Collapsible toggle N, however, instead 
of being locked over center, is held in an undercenter 
position by link T, the other end of which is pinned 
to lever U held in place by roller S and latch P. Dur- 
ing the entire closing stroke, the toggle N tends to 
collapse to the left and to put a counterclockwise 
turning moment on U resisted by latch P. If the 
trip coil H is energized, P is rotated counterclock- 
wise and removes the resistance to the movement of U, 
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thus allowing N to collapse and open the breaker. 

A notable variant of the Class B linkage is the 
one employing a chain as the thrust transmitting 
member. In Fig. 6 is a British scheme in which chain, 


having links C and roller N, acts as a compression - 


member between the applied force A and the breaker 
resisting force connected at D. The chain is restrained 
by circular channel one side of which is fixed and 
the other movable. In this case member U is pivoted 
on a fixed pin at one end and held in place at the 
other by latch prop P bearing against roller S. When 
the chain is in compression, rollers N bear hard against 
member U. Whenever prop P is moved, as by trip 
coil H, U is released and the chain collapses allowing 
the breaker to open. In the closed position the chain 
is locked in place by prop F which is removed from 
in front of E by the link T when the breaker opens. 
This permits the collapsible linkage to reset. 

While in the above example the full forces of 
A and D are exerted against U, with therefore a 
heavy load on the latch, and considerable friction loss 
during the closing, Fig. 7a illustrates a mechanism 
which reduced losses and simplified manufacture. 
N is a standard roller chain which acts as a tension 
member between the applied force A and the breaker 
foree D and runs over roller B which for economy’s 
sake may be a standard stock sprocket. Roller B is 
supported by lever U pivoted on fixed pin V and kept 
from rotation by prop latch P, Pin V is so disposed 
that the resultant force 1 (equilibrium diagram, with- 
out friction—Fig. 7b) of A and D has a moment arm 
X tending to turn U in a clockwise direction. Follow- 
ing the diagram out further and obtaining the mag- 
nitude of the forces from Fig. 7c, it is seen that 
force 2 on the prop is much smaller than A, thus 
showing that the trip force has been reduced. For 
tripping or tripping free, coil H removes prop P, and 
allows lever U to rotate clockwise, putting slack into 
the chain and permitting breaker to open. Prop F 
acts against roller E and holds breaker and mechan- 
ism in closed position. Should the linkage then be 
tripped, an excresence on U strikes the extension T 
on prop F and forces the release of E. A spring not 
shown then lifts the chain and all parts attached at 
E and permits the linkage to reset. Fig. 8 illustrates 








i6c, BREAKER TRIPPED FROM 
CLOSED POSITION 


Fig. 14. Class A linkage with frigging and closing force modification 
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the use of this linkage Solenoid Operating Mechanism 
for the outdoor Oil Circuit Breakers. A cut-away 
view of this mechanism in several positions is shown 
in Fig. 9. 

Another linkage used in the United States is shown 
in Fig. 10. It has the features of the Class B design 
with a disadvantage in the fact that the latch is not 
completely isolated from the moving parts. In 10a 
the linkage is shown in the open position. A is the 
applied force, D the breaker connection, C the lever 
to which force A is applied. C is pivoted on sta- 
tionary pin Q which during closing is exactly in line 
with pin S which has its bearing in one of the toggle 
links N. Therefore during closing the pins S and Q being 
in line, rotation around Q will give rise to no relative 
motion between C and N. §S is held in place by trip 
latch P. During the closing operation the resistance 
of breaker at D is exerted through lever M and toggle 
link N’ to give rise to a clockwise torque on N, which 
is resisted by latch P. When H is energized anytime 
during the closing stroke, N would be released and D 
allowed to open even though A completes the full 
stroke. Fig. 10b shows the tripping of the breaker 
from the fully closed position and demonstrates the 
manner in which the closing hook F is removed by 
the collapse of toggle N—N’. A spring not shown 
lifts C and all its attached parts and permits the 
linkage to reset. 


Reaction Type LINKAGE 


This form of linkage has been previously described 
in principle and will be referred to as the Class A. 
The basic form is shown in Fig. 11. Closing foree A 
causes rotation of lever C around pivot J temporarily 
fixed by latch prop P and closes breaker attached 
to D. The open position is shown at 8a, and the 
closed position at 11b. When trip coil H is energized, 
the resistance to the movement of J is removed and 
if this happens during closing, the breaker will begin 
to open at once. If the trip is energized with the 
breaker in the closed position, the force at D will 
move J up and open the breaker with an instantan- 
eous pivoting action around roller B. In the mean- 
time, the action of spacing link U is to move the 
lever C bodily to the left and roller B off the prop 
F as in Fig. lle. The linkage is then free to reset. 
If the linkage of Fig. 11 and Fig. 1 are compared, 


, it is seen that the non-trip free linkage can be con- 
_ verted to a Class A trip free linkage by the addition 
,of a prop and one link. 


A successful example of the Class A linkage which 
incorporates a reduction of the tripping force with- 
out additional parts is shown in Fig. 12. All parts 
have the same functions as the similarly numbered 
parts in Fig. 11. By referring to the equilibrium dia- 
gram in Fig. 12b and the force diagram Fig. 12c, 
the force against the trip latch P is much smaller 
than the breaker force D. Thus by the proper loca- 
tion and proportions, the force at P can be reduced 
to a minimum, limited only by friction forces at 
various pins, which, if not accountetd for, may over- 
come the tendency to trip. 
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While the mechanism of Fig. 11 neither reduces 
the tripping force nor modifies the closing force ac- 
cording to the loads at various points of the stroke, 
and the mechanism of Fig. 12 reduces the tripping 


force but leaves the closing force ratios unmodified, © 


Fig. 13 illustrates a modification of the Fig. 11 mech- 
anism in which both purposes are accomplished. The 
lever C is so proportioned that during closing, the 
moment arm of the breaker at D, acting through 
link N, is constantly diminished, with a consequent 
rise in the closing force. This is shown by force anal- 
yses c, d and e which correspond to mechanism posi- 
tions a and b. At d the foreé D is much greater 
than that at c, although the closing force A remains 
the same. Likewise the tripping forces P are re- 
duced as the breaker is closed, the intention being 
to maintain a constant tripping force, although the 
breaker force rises. The analysis Fig. 18e gives the 
magnitudes of the forces when the closing force is 
removed and the structure is supported by prop F. 
It may be seen that with D the same in both Fig. 13d 
and 13e, P is very nearly the same whether the closing 
force is at the end of its stroke or when the mechanism 
remains in a closed position. 

All the mechanisms described heretofore show 
the use of a prop member F to maintain the breaker 
in the closed position. Where the breaker forces at 
the end of the closing stroke are large compared to 
the available closing force, the method using an over- 
center toggle may be employed, as shown in Fig. 14. 
At 16a the mechanism is shown in the open position, 
latch locked, and ready to close. At 16b, it is locked 
in the closed position with links C and N over center 
against the stationary stop. At 16c, the mechanism 
has been tripped and the breaker is half open. The 
linkage will reset due to its own weight. It is evi- 
dent that some savings in money and complication 
have been effected by the omission of the prop. More- 
over, tripping and closing forces have been modified 
in accordance with the breaker load, without losing 
simplicity. 

In comparing the three types of trip free linkage 
described above, the latch problem, the behavior under 
shock, the complication of the linkage and the effi- 
ciency in closing will be considered. 


Tue LatcH AND SHOCK PROBLEMS 


In both the Class A and the Class B linkages the 
latch is stationary. This immediately permits the 
use of latches more sensitive than moving latches 
as used in the Class C linkage since they are further 
removed from the seat of vibration. Where extreme 
sensitivity is not required, a stationary latch is proof 
against any shock encountered in operation, especially 
on fast closing breakers. In every case known to 
the writer where the Class C linkage was employed 
in rapidly moving mechanisms, some extraneous 
means had to be employed to keep the latch from 
collapsing. This consisted of special adjustment of 
the latch, unnecessary to the ordinary operation of 
the trip but required to obtain shock-proofness, or 
_of additional parts to act as secondary locks on the 
latch. This of course meant additional expense, com- 
plication and a decrease in reliability. Moreover, the 
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stationary latch permits more flexibility in the use 
of parts which would be too heavy to be employed as 
moving parts. 

On the basis of complication, Fig. 12, 7 and 3 rep- 
resenting Classes A, B, and C respectively are taken 
as the simplest examples of the three types. Fig. 12 
has one major moving part. Fig. 7 has the chain and 
roller as the two main moving parts, while Fig. 3 
has the lower and the latch as the important moving 
parts. Inherently the Class A linkage can arrange 
some of its closing parts to require a reduced and 
varied trip force as exemplified by Fig. 10. In the 
other two types the reduction must start at the point 
of application of the full breaker load, which pre- 
eludes of employing some of the linkage preceding 
that point for trip force reduction. Also, while in 
the Class A linkage, resetting of the links after tripping 
may take place without disturbing the prop which 
holds the breaker in the closed position, in the other 
two types some means must be provided to remove 
the props mechanically. These points show that from 
the viewpoint of complication of mechanism all is 
in favor of the Class A linkage. 

The efficiency of any linkage depends on the 
number of friction producing parts between the 
point of input and the point of output. It is obvious 
that due to the presence of the latch parts in the 
direct path between these two points in the Class B 
and C schemes, and the possibility of having no imme- 
diate parts between these two points in the Class A 
scheme, there are fewer friction points in the last, 
therefore giving better closing efficiency. 


NUMERICAL EVALUATION 


If ordinate values are assigned to the various 
characteristics, with the greater number of points for 
the better efficiency, the comparison would be as 
follows: 


Class A Class B Class C 
eres ree 2 2 1 
ME Sins acenivetaawe 2 2 1 
eT 3 1 2 
Closing Efficiency .... 3 i 2 
Composite Rating ....10 6 6 


This tabulation does not attempt to weigh the 
comparative importance of the various factors. In 
smaller mechanisms, where all forces are compara- 
tively small, shock forces may be of a magnitude 
which would make the use of a Class C mechanism 
perfectly satisfactory, especially where gains are 
made in some other direction such as the economy 
of application. For similar reasons, it follows that 
modifications of trip and closing forces are not so 
necessary, a fact which would permit the use of 
either Class C or Class B mechanisms. In larger ap- 
paratus, however, shock proofness is of major impor- 
tance, in which case Class B would gain over Class C, 
although it would lose a little due to greater compli- 
cation and lower efficiency. The Class C mechanism 
would then rate as the lowest, the Class B middle 
and the Class A by far the best of trip free linkages. 
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Air Heater and 
Economizer Selection 


By ADOLF JOHNSON 


HEORETICAL AND PRACTICAL FACTORS 

which determine the selection of economizers and 
air heaters have been discussed in two previous articles* 
from the physical standpoint with the economics 
touched upon very sketchily. This final phase of the 
problem will deal with the balancing of heat recovery 
or fuel savings against the cost of the heat recovery 
apparatus itself. In other words, what maximum re- 
turn can a prospective buyer expect with the minimum 
investment ? 

The gross income earned by the air heater or econ- 
omizer is, of course, the actual heat recovered in terms 
of fuel saving. From the gross income must be sub- 
tracted the operating expenses which are chiefly cost 
of fan power, maintenance and depreciation. The result 
is the net savings realized. As a rule the net yearly 
savings should be sufficient to pay for the heat recovery 
apparatus in a period of about 3 yr., in order to realize 
a substantial return on the investment. 

In the previous discussions of this series, the ex- 
amples given were based, for simplicity’s sake, on a 
certain definite heat recovery, that is, a given entering 
flue gas temperature and an assumed exit gas tempera- 
ture from the heat recovery unit. No mention was made 
as to how to arrive at the maximum temperature drop 
(heat recovery) for maximum economic return. 

Since the decrease in availability is logarithmic or 
exponential in character whereas the heat recovery is 
a function of the gas temperature difference to the 
power of unity, it can be realized that a limit is reached 
beyond which the thermal characteristics of the air 
heater or economizer decreases the net return. To more 
clearly illustrate the rapid increase in surface (and 
cost) for each additional increase in heat recovery, we 
shall set up economizer heating surfaces required for 
five values of gas temperature drop or heat absorption. 
The data in Table I will be assumed in determining the 
economizer sizes: 


Table |. Data assumed for the examples 








Maximum boiler capacity—lb. of steam per hr..... 80,000 
W:s—Average plant load, lb. of steam per hr..... 40,000 
W:—Gas leaving boiler at ave. load, Ibs. per hr... 50,000 


T, —Temp. of gas leaving boiler at ave.load,deg.F. 640 
t; —Temp. of water entering econ., deg. F....... 210 
cs —Ave. specific heat of gas in econ., B.t.u. per 
CPCS "RAR racer lee are (cs aries ae Prarie raey stare 0.26 
To—Gas temp. leaving econ. at ave. load, deg. F. 
TGON, NO seit corketee Op case ccdde claws tees 440 
OOM UNO ae oreo wer oe we lbs ut cioecmedau es 400 
OORT INO se Orin 's od o7eo Waals sie whlerewig aa ae wee 360 
MEOW NG: Gina cha ceretcietes deeececunens 320 
HEROIVOING NO ceca c eet ees ce cine yee oee 280 
Heat transfer rate from gas to water at maximum 
load, B.t.u. per deg. F. per sq. ft. per hr........ 12.0 





*See POWER PLANT ENGINEERING, page 301 May 1939 and page 


475 July 1939. 
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It is intended that the examples may serve as a 
guide or method by which anyone, so desiring, may 
determine an economical size of heat trap to use for 


any specific requirement. For this reason the heat 
transfer rate is given at the maximum load only but 
a method of determining the heat transfer rate at the 
average load is presented since it is recognized that the 
ratio of average load to maximum load varies consider- 
ably for each plant. It has been previously stated that 
the heat transfer rate is approximately proportional 
to the two-thirds power of the capacity. At the aver- 
age load of 40,000 lb. of steam per hr., the heat trans- 
fer rate would be, 


(40,000 -- 80,000)% X 12 = 7.6 


Any value to the two-thirds power is easily caleu- 
lated on the slide rule since it merely means the cube 
root of a quantity squared. 

From this data it is possible to determine the log 
mean temperature difference and calculate the required 
heating surfaces of each of the five economizers. In 
Table II is tabulated the calculated heating surfaces 
and temperature drops through each of these units. 








Table Il. Heat drops and sizes as calculated for the five economizers 
assumed 
T,-To Heating Surface, 
deg. F Sq. Ft. 
ING Batniasid wale Sane dens BOs cecnceaedecanna 1165 
1. CARL: SEER IMnT sc cee TW cca seceaesewe’ 1570 
NOY Sic ccsceew ache as BU citacccvouacedaes 2030 
ING Bsa alcatedsicn tee ea BOO de cdedeavdniveees 2750 
INOS (Ohio ie addedwae sands PE ceccdcdanwdcauxed 3790 





From the above tabulation it is obvious that the 
heating surface is increasing at a greater rate than 
the absorption (T, — T,). For instance, economizer 
No. 5 absorbs 80 per cent more heat than economizer No. 
1, but requires 225 per cent more surface to do it. Put- 
ting it in another way, the 40 deg. F. increase in absorp- 
tion between economizer Nos. 4 and 5 requires 1040 
sq. ft. of additional surface, whereas for the same 40 
deg. F. increase from economizer Nos. 1 to 2 requires 
only 405 sq. ft. additional surface. 


THe FInANciIAL END 


But which economizer saves the most money? Obvi- 
ously No. 5 saves more coal since it recovers more heat 
than No. 1, so the gross income of No. 5 is greater than 
No. 1. If the economizer cost nothing, the problem 
would be ended because No. 5 would be the obvious 
choice. Unfortunately, it is a well established fact that 
you can’t get something for nothing. That economizer 
(or air heater) is going to cost money and require 
an initial outlay of cold cash. Then it is going to 
demand more doilars to feed those draft fans, clean 
those tubes, and replace those replacements. 

Replacements, did you say? What can wear out 
in an economizer and air heater? Why, it’s just a lot 
of tubes or plates with gases and water at compara- 
tively low temperatures flowing around in them. Why, 
you say, there isn’t a moving part in the whole thing 
except the fans. There may not be any moving part 
in the ordinary sense of the word, but more happens 
in heat traps than meets the eye. Differential expansion 
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Table II]. Cost data used in economizer studies 








I. Initial Costs 
1. Economizers (plain tubes), per sq. ft. of h.s., $2.50. 
2. Air heaters. 
Tubular and plate types, per sq. ft. of h.s., $0.65. 
Regenerative type, per sq. ft. of h.s., $1.00. 
3. Induced draft fans (including motor), per 100,000 Ib. 
of gas, $2000. 
4. Forced draft fans (including motor), per 100,000 Ib. 
of gas, $1000. 
5. Flues and Ducts. 
15 per cent of cost of air heater. 
10 per cent of cost of economizer. 
20 per cent of cost of economizer plus air heater. 
II. Operating and Maintenance Costs. 
1. Electric power for fans, ct. per kw-hr., 0.5. 
2. Power to fans. 
Induced draft, kw. per 100,000 Ib. of gas per in. of 
draft loss, 12. : 
Forced draft, kw. per 100,000 Ib. of air per in. of air 
resistance, 6. 
3. Maintenance. 
For either economizer or air heater 5 per cent of in- 
itial cost, per year. 
For combination air heater and economizer, 8 per 
cent. 
4, Interest—6 per cent of initial cost per year. 
5. Depreciation—Assume life of economizer—l0 years. 





of metals, corrosion of the oxygen and sulfurous variety, 
scale formation in economizer tubes, ete. All these little 
mishaps come under the category of maintenance and 
represent a real cost on the balance sheet. Buying 
a heat trap is an investment in every sense of the word, 
an investment with profits and losses. Choose an 
economizer or air heater without a consideration of the 
profits and losses involved and you are very likely 
to wind up with additional plant expenditure and no 
returns, in other words, a white elephant. 

Referring back to the economizers we have selected, 
if we evaluate the fuel savings of each economizer 
in terms of dollars and cents, and from this savings 
deduct the losses, we will arrive at the net profit or 
earnings of each economizer. A comparison of the net 
earnings of each economizer will then clearly point out 
the amount of surface that can be installed, or the 
maximum gas temperature drop that will show the 
greatest net profit. 

For this purpose some approximate cost data will 
be assumed. The data is fairly representative and can 
be used for preliminary analysis. However, for more 
accurate final determinations, price information should 
be obtained from the manufacturers. Table III gives 
the cost data used in this analysis. 

As a sample calculation we will determine the net 
yearly profit of economizer No. 1 based on: the cost data 
in Table III; on 13,000 B.t.u. per lb., $4.00 per t. coal; 
and an average of 5000 hr. per yr. operation at 40,000 
Ib. of steam per hr. 

From this, Table IV, we see that for an expenditure 
of $1035 per yr., a savings of $2000 per yr. is effected 
in the fuel bill and the net savings realized is $965 
per year. The per cent return on the investment is, 
therefore : 

(965 + 4201) « 100 — 23% 

Following the same procedure, the net savings have 
been calculated for the next 3 economizers, the results 
of which are listed in Table V. This data illustrates 
clearly that an economizer designed for a gas tempera- 
ture drop of about 280 deg. F. will result in the maxi- 
mum net savings per year. 


a 
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A critical inspection of this table will bring out 
several interesting points. For instance, an economizer 
designed for a 320 deg. F. gas drop will result in prac- 
tically the same net savings as one designed for 280 
deg. F. differential, but the initial cost of the unit is 
$8560 whereas economizer No. 3, designed for less 
absorption, costs only $6580 initially. This is also 
reflected in the percent return on the yearly cost which 
in the case of No. 4 is 14.6 per cent and No. 3 is 19.4 
per cent. 

Economizer No. 4 would show a nice efficiency on 
the heat balance charts, but on the cost accounts it 
shows only that an additional $2000 of initial cost was 
spent to get the same savings that would result with 
a smaller initial expenditure. In other words, it is better 
to let the additional 40 deg. F. difference between 
economizer Nos. 4 and 3 go up the stack than it is 
to spend the money to put it back in the heat cycle. 

As shown on the table, Economizer No. 3 is the most 
economical but it requires an initial cost of $6580. Sup- 
pose your appropriation is only $4200, what can be 
done about it? The answer is, go out and buy every 
square foot you can with it, which in this particular 
analysis would be economizer No. 1. Even though you 
wouldn’t have the most economical unit, the percent 
return on the investment is higher than with the most 
economical unit. The table shows that Economizer No. 1 
will give a yearly return of 23.0 per cent on the invest- 
ment whereas Economizer No. 3 shows only a 19.4 per 
cent return. 


Arr HEATERS 


Table V also lists a similar analysis of four air 
heaters designed for the same gas temperature differen- 
tials as the economizer, so that a comparison between 
the two is easily made. It is apparent that there is 
little to choose between the air heater and economizer 
as far as net savings is concerned. However, the initial 


Table IV. Calculation of the yearly profit on Economizer No. | 


FUEL SAVING OR GROSS INCOME 
Tons coal saved per year due to economizer heat absorption 
(50,000 0.26 x [640-440] x 5000) ~ 2000 ~ 13,000 — 500 t. 
Gross income 500 < $4.00 = $2000 per year. 


INITIAL COSTS 
Economizer, 1165 sq. ft. at $2.50 per sq. ft. delivered and 
erected 














1165 x 2.50 = $2910 
Induced draft fan and motor—50,000 Ib. of gas per hr. 
50,000 ~ 100,000 x $2000 = 1000 
Flues, 10 per cent of economizer cost 
0.10 x 2910 = 291 
Total initial cost $4201 
COST PER YEAR 
Fan power consumption, based on 1 in. draft loss at the 
average load of 40,000 lb. of steam per hr. 
Per yr. 
(50,000 ~ 100,000 x 12) x 1 & $0.005 «% 5000 = $ 150 
Maintenance, 5 per cent of initial cost 
0.05 & 4201 == 210 
Interest on initial investment at 6 per cent 
0.06 x 4201 = 255 
Depreciation based on 10 year life of unit 
01 + 10 = 420 
Total cost per year for unit $1035 


NET PROFIT PER' YEAR 
Fuel savings per year less cost per year 
$2000 — $1035 — $965 per year. 
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Table V. Return on the investment as calculated for four sizes of air heaters and economizers 
























































ECONOMIZER 
Temp. Temp. oy Gross . Percent 
Absorption Entering Leaving Heating Initial Saving Cost Per Net Saving Return 
T,—To T) To Surface Cost Per Year Year Per Year on Yearly 
Deg. F. Deg. F. Deg. F. Sq. Ft. $ $ $ Cost 
200 210 275 1165 4200 2000 1035 965 23.0 
240 210 288 1570 5320 2400 1266 1134 21.3 
280 210 301 2030 6580 2800 1525 1275 19.4 
320 210 314 2750 8560 3200 1950 1250 14.6 
AIR HEATER 
200 80 350 3170 3870 2000 1023 977 25.2 
240 80 404 4550 4890 2400 1255 1145 23.5 
280 80 458 6380 6260 2800 1523 1277 20.4 
320 80 510 9250 8420 3200 1980 1220 14.5 
































cost of the air heater is somewhat less, which possibly 
would be the deciding factor in determining whether 
to install an air heater or economizer. On the other 
hand, if the air temperatures leaving the air heater 
are beyond the limit specified for the existing com- 
bustion equipment, the choice would definitely be an 
economizer. 

To determine whether an economizer and air heater 
would increase the net savings per year, the procedure 
would be to choose the economizer resulting in the maxi- 
mum saving per year or one a bit smaller, say econ- 
omizer No. 2, then set up an air heater starting with 
a 100 deg. F. gas drop and determine the net saving 
resulting from the economizer and air heater. If the 
net saving is appreciable, and the initial cost within 
the budget appropriation, then determine the savings 
which would result for two or three more air heaters 
in increments of about 20 degrees additional gas drop. 
Tabulate this data and select the most economical air 
heater to add to the economizer. For the example cited 
in this article, a tabulation based on a combination 
of air heater and economizer will show no increase 
in the net saving and considerable increase in initial 
cost, so the conclusion is that it would be impractical 
to install both types of heat trap. 

In many instances the factors influencing the select- 
ing of a heat trap are such that a unit having as low 
as 250 or 200 degrees exit gas temperature may be 
the most economical. If this is the case, then the selec- 
tion of the most economical unit is governed chiefly 
by the possibility of rapid deterioration due to corro- 
sion. The causes of corrosion and methods of reducing 
its action will be dealt with presently. Generally speak- 
ing, when the exit gas temperature is in the 300 deg. F. 
range, it is advisable to follow the manufacturer’s rec- 
ommendation as to the exit gas temperature limit beyond 
which active corrosion may occur. Air heaters have 
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been known to fail in a few months time because the 
possibility of corrosion was not considered. Where high 
sulphur and high moisture content fuels are used, it is 
particularly important to take into account excessive 
maintenance due to corrosion. 

In an analysis of this nature it must be stressed 
that so many variables and cost factors are involved, 
that it is essential to have reliable test data and cost 
data to arrive at a satisfactory answer to the problem. 
The more accurate the data, the more reliable the results 
will be. If the data is not accurate, and it is incon- 
venient to obtain more reliable information, then the 
best procedure is to choose an economizer or air heater 
for a lower absorption than the tabulation indicates, 
rather than a higher absorption. An analysis of this 
type will at least indicate whether it pays to invest 
in a heat trap and if so, approximately how much can 
be invested without wasting the money. 

Reliable test data naturally depends on the accuracy 
and completeness of your plant records. As far as 
reliable prices are concerned, it is only necessary to get 
complete price information on one economizer and one 
air heater and use the methods outlined in this article 
to set up the several sizes required for a tabulation. 
There may be some question about basing economizer 
and air heater prices on a unit price per square foot 
regardless of size. It is true that small heat traps have 
a higher unit cost than larger ones. However, in a cost 
analysis of this type, there are certain compensating 
factors which tend to correct this discrepancy. 

One factor is draft loss. That is, for a given gas 
weight and constant heat transfer rate the draft loss 
will increase in direct proportion to the increase in heat- 
ing surface. To keep the draft loss within a reasonable 
amount, the heat transfer rate must be decreased for 


(Continued on page 812) 








Combustion Control 
By RICHARD H. MORRIS S pecification S 


Engineering Editor 


Part VI. The general arrangement of these standard specifications is outlined in the index, Table Ill, 
and their use, for a typical plant, is illustrated by example in the following pages. They are divided 
into five general sections for simplicity and flexibility and to separate insofar as possible, the specifica- 
tions proper, which deal with necessary data, from the standard or contract portions. They are printed 
in three kinds of type: regular Roman type for general parts which can be used with little change for 
any plant; bold face type for parts and details which must be changed for each plant; and italics for 
complete sections which are applicable only to one particular arrangement, fuel, drive or auxiliary. 
Alternate sections to substitute for the italic sections for other plant conditions are grouped and 
classified by fuel, fuel firing and auxiliary drives at the end of the complete specification. 

The wide column of each page follows common specification practice with the data incorporated 
in sentence form. Directly opposite in the narrow column the data and information incorporated 
in each paragraph is indicated in outline form and explained by notes. As written, the specifications 
call for a eubech onliiale centralized on a panel. Sections and paragraphs marked at the beginning 
with a double asterisk as ** should be omitted in specifications for a simple positioned control involv- 
ing primarily a steam pressure controller and a furnace pressure regulator for a small boiler. Require- 
ments for controls falling between these two extremes can be met by using or omitting sections 
marked ** as needed. When the double asterisks come within a section, the reference applies to the 
balance of that particular paragraph. 

Complete detailed specifications can be written only after a plant is completed. Actually control 
specifications may be issued long before this, often before some of the major auxiliaries are purchased, 
so that it is necessary to make assumptions to get a uniform base price and provide for changes 
which may be necessary to conform to actual requirements. 

All names and addresses are intended to be fictitious. While equipment for the assumed plant 
is all in common use, the selection was made primarily to include a variety and illustrate specific 
points so that it should not be interpreted as recommendation of either equipment or arrangment. 


Table Ill. General Arrangement and Index of Specifications. This is made complete in order to show the detailed arrangement of the 
specifications but may be shortened to a more convenient length for actual use by omitting sub-section headings. 








Section and Title - Section and Title 
SECTION 1. SCOPE, TIME AND PAYMENT 4G. Fuel supply to furnace 
2A: 


General requirements - a and drives 
fk used . Burners 
eye 1 ec. Feeders and fuel control 
d. Metering connection 


Performance bond e. Primary air 


SECTION 2. CONTROL, GUARANTEE AND PROPOSAL F 
oa REQUIREMENTS » teives 
Bir oe ee Bee ce. Control and dampers 
2B. Automatic control . Gas removal from furnace 
a. General ° a. Fans 
b. — pressure .... ; 5 
c. Furnace pressure ..... : 
& Combustion ceeig Control and dampers 
e. Division of load a. Location 
Other methods of operation b. Additional equipment 
a. General . SECTION 5. GENERAL CONTRACT REQUIREMENTS 
b. Semi-automatic control .. 5A. Changes and extras 
¢ ere g operation . Alternate proposals 
- Direct operation . Miscellaneous equipment 
Control boar Motive power 
Guarantee requirements ” Speed and power 
a. Materials and design : Individual regulators 
b. Performance . Shipment 
7 + sana 5H. Installation and supervision 
3. cmap tinal . Verification of measurements 
ri | encom gaia ve . Shop and installation drawings 
ee . Operating instructions 
c. Failure to meet guarantees ‘ a aren 
Proposal requirements Standards and tests 
a. General * Patents 
b. Summary Pe eee 778 ALTERNATE SECTIONS 
e. Description of control $ GAS FIRING 
d. Bill of materials Sec. 8C, Alt. 2. Fuel 
e. Panel Sec. 4G, Alt. 2. Fuel supply to furnace 
SECTION 3. GENERAL FEATURES OF PLANT AND OIL FIRING 
CONTROL PROBLEM ae fs 
Boiler room ; if oe Pressure atomization without return 
Load and control operating conditions , . 4. Pressure atomization with return 
Fuel . " .5. Steam atomization 
Auxiliary power STOKERS 
Services available ... Sec. 4G, Alt.6. | Spreader or sprinkler type 
Provisions for mounting b Sec. 4G, Alt. 7. Chain grate—Mechanical speed changer.... 
. Interlocks Sec. 4G, Alt. 8. Underfeed—Variable speed motor.. ........ 
SECTION 4. DETAILED DESCRIPTION OF EQUIP- OTHER STOKER DRIVES 
MENT AND SPECIFIC CONTROL RE- Sec. 4G, Alts. 9and 10. Hydraulic drive or steam engine 
QUIREMENTS PULVERIZED COAL 
Boilers Sec. 4Ge, Alt. 11. Central or bin system 
Economizers Sec. 4Ge, Alts. 12, 13 and 14. Unit or direct fired system 
Superheaters FORCED AND INDUCED DRAFT FANS 
Air heaters Sec. 4Hb and c, 4Jbandc, Alt. 2. Steam turbine drive 791 
Feed water 3 Sec. 4Hb and c, 4Jbandc, Alts. 3 and 4. Hydraulic coupling. ..791 
Bay MBN WOUIOCKOIS, 6 os 055556465 f0 sea eer 783 NATURAL DRAFT 791 
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Specifications Covering Automatic Combustion Control for 


The Blank Mfg. Co. Power House No. 2 
Specification No. |00IA 








CHECK LIST AND NOTES 
SECTION 1A 

Name of company. 

Address of company. 

Name of plant. 

Address of plant. 

What is wanted? Partial or complete 
control—other information needed to indi- 
eate the general requirements. 


SECTION 1B 
Terms used to avoid repetition of 
long company names. 
Responsibility of engineer or party 
authorized to make and approve changes. 


SECTION 1C 
Date proposals are due. 
Number of copies desired. 
Specific name and address with in- 
structions for mailing or delivery. 


SECTION 1D 

When will the equipment be paid for? 
The terms given are more or less standard 
for control equipment purchased for the 
power plant field. Qualifying clauses pro- 
vide for payment in case of undue delay 
or postponed construction without releas- 
ing the Contractor from responsibility for 
the performance of the control when it is 
eventually installed. 


SECTION 1E 
Requirements depend on law and pre- 
cedent. 


SECTION 1. SCOPE, TIME AND PAYMENT. 


1A. GENERAL REQUIREMENTS. These specifications cover a complete 
automatic combustion control for the Blank Mfg. Co. Power House No, 2 at 2717 
E, Adams St., Chicago, Ill. They and the complementary drawings are intended as 
a complete, but general, description of the work to be done and the results to be 
accomplished and will automatically become part of the contract when the proposal 
is properly signed by both parties. Each bidder is free to select and arrange the 
proposed equipment to best advantage, but neither this nor the general character of 
the specifications shall be interpreted as removing the responsibility of supplying: 
all equipment, parts and instruments definitely specified, whether or not they con- 
stitute part of the control proper; and, unless specifically excepted in other para- 
graphs, all equipment and parts needed to accomplish the operations called for by 
these specifications. 

1B. TERMS USED. When used in these specifications the term Purchaser 
refers to the Blank Mfg. Co.; Contractor to the manufacturer submitting a pro- 
posal; Engineer, to the consulting engineer, the Sphinx Engineering Co., 1710 E. 
Huron S8t., Chicago, Ill. The Engineer shall have the power to make and approve 
changes in the specifications, negotiate and co-operate with the manufacturers and 
accept the control as satisfactory after installation and test. ; 

1C. DATE DUE. Proposals in triplicate (3 copies), based on the control f.o.b. 
factory for installation by the Purchaser and with a supervisor’s services quoted 
at a per diem rate, will be received up to and including Feb. 15, 1940. All pro- 
posals should be addressed, or delivered, to the Engineering Department at the 
general office of the Blank Mfg. Co., 213 E. Monroe St., Chicago, Ill. No proposal 
will be considered unless each copy conforms to the specifications as outlined in 
the section “Proposal Requirements.” 

1D. PAYMENT, Payment will be made as follows: 85 per cent of the contract 
price upon shipment of the complete control, or, if materials are ready and 
shipment is delayed at the request of the Purchaser, on the shipping date in 
the contract; the balance of 15 per cent will be paid upon acceptance of the con- 
trol indicating that the specifications and guarantees have been fulfilled. Living 
and traveling expenses plus services of the Contractor’s representative on a per 
diem basis will be paid monthly and within 30 da. of the date of the Contractor’s 
invoice covering the previous months’ services. In case installation or acceptance 
is delayed due to any cause not directly attributable to the Contractor or control 
equipment supplied by him, the balance due on the contract price will be paid 
not later than 90 da. after the first contract payment of 85 per cent. Under these 
conditions complete payment shall not be interpreted as implying acceptance of 
the control nor the release of the Contractor from the responsibility of complying 
with the guarantees after the installation is completed. 

1E. PERFORMANCE BOND. (This is customary only in the case of public 
or semi-public bodies. The form, amount and conditions are usually fixed by law 
and vary so greatly that no effort has been made to prepare a standard form.) 


SECTION 2. CONTROL, GUARANTEE AND PROPOSAL REQUIREMENTS. 


SECTION 2A 

What type of control is wanted and 
what are the general limitations on de- 
sign? The purpose of this section as writ- 
ten is to differentiate between two classes 
of combustion control: (1) the simple po- 
sitioned type; and (2) a more elaborate 
type where increased flexibility is desired. 
“Positioned” and “Metered” are not in 
general adequate terms to specify controls 
of the second classification for two rea- 
sons: first, while reasonably descriptive 
when used in connection with a single 
regulator there is no agreement as to the 
meaning when applied to a combination 
of several regulators working together; 
second, metering a _ specific quantity is 
often impossible even in the largest and 
most modern plants, so positioning must 
be used with any control. In a given 
case, this paragraph can be made more 


specific. 
SECTIONS 2B, 2C, 2D 

Requirements in this section are gen- 
eral and fundamental, with few exceptions 
covering features which would be included 
as standard equipment on any modern 
combustion control purchased without 
specifications. As such they are obvious 
and might well be omitted if it were 
not for the necessity of differentiating 
between different classes of controls so 
as to insure comparable bids. In these 
Sections 2B, 2C and 2D are complementary 
to Section 2A. Included complete they 
cover all the fundamentals of contemporary 
practice for systems completely centralized 
on a control panel. Omitting sections 
marked ** automatically brings the speci- 
fications within the limitations of the 
simplest kind of control without a panel. 
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2A. **TYPE OF CONTROL. Insofar as practical, the control should be of 
the metered type with the metered indication taken directly from the quantity 
controlled, or, from some significant relationship in the steam making or combus- 
tion process of each individual boiler. This shall not be interpreted as excluding 
position type controllers where metering a specific quantity is: impossible; imprac- 
tical; not necessary with the control proposed; or inadvisable because the Con- 
tractor feels that the specifications can be complied with to better advantage by 
a calibrated positioning device. A master or steam pressure controller may be 
used to actuate two or more regulators in parallel through a master loading system 
but with this exception, no regulator shall be responsible for more than one con- 
trol function. Each regulator shall have a convenient means of changing the 
relationship with respect to other regulators, adjustments for sensitivity or time 
of response and other manual or automatic adjustments and features needed to 
comply with later sections of these specifications. 
2B. AUTOMATIC CONTROL. a. GENERAL. The automatic combustion control 
shall be designed primarily to operate completely one, all, or any combination 
of boilers in accordance with the steam load and without assistance of the operator 
beyond the specific exceptions made later for manual changes in connection with 
certain auxiliaries. All parts of the control shall be properly coordinated so as to 
accomplish the following automatically and simultaneously with no tendency to 
hunt: 
b. StzaM PrEssuRE. Control the rate of combustion, or furnace heat release, 
in accordance with the total steam load so as to maintain the desired steam 


**Sections and sentences so marked should be omitted in specifications for a simple 
position control involving primarily a steam pressure controller and furnace pressure 
regulator for a small plant. In specifications for other position controls, either with 
or without a panel, omit Section 1C but include later sections so marked as needed 
to give the arrangement desired. 
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pressure at the control point for all loads within the limit set by the load range 
specified for each boiler and the number of boilers in operation. The steam 
pressure regulator shall have a convenient means of changing the set pressure, 
over a limited range above and below the normal] value and while the boilers 
are in operation. 
ce. FURNACE Pressure. Control the pressure in each furnace at. the desired 
value and below atmospheric pressure, and prevent a positive pressure under 
normal operating conditions. This regulator shall have: a convenient means 
of changing the set furnace pressure over a limited pressure range while the 
boiler is in operation; and, an accessible hand set, remote positioning, or, cut-out 
device, to lock the regulator in position and render it inoperative while blow- 
ing tubes. 
d. ComBUSTION. Control the fuel-air ratio and combustion conditions in each 
furnace within the specified load range so as to give smokeless and stable 
operation at all times and the highest overall boiler efficiency consistent with 
the boilers and auxiliaries used and with the method of operation. Means shall 
be provided in connection with the fuel-air ratio control for each boiler, so 
that the set CO, or excess air can be changed as desired within the practical 
limits set by the equipment. 
e. Division oF Loap. Divide the total steam load between boilers as specified 
later and within the practical limits set by the boilers and auxiliaries involved 
and the method of operation. 
2C. **OTHER METHODS OF OPERATION. a. GENERAL. The control shall be 
arranged so that the operator can quickly and conveniently change any, all, or 
a given combination of boilers from automatic control as outlined above to any 
one of the control methods outlined below. Except for direct operation, the 
mechanism for making these changes shall be incorporated on the control panel 
and shall inelude instruments or indicators as needed to assist the operator in 
making a change in either direction without disturbance to operation or to the 
auxiliaries involved. The arrangements must be such that the method of opera- 
tion of one boiler does not interfere with, and places no restrictions or limita- 
tions on, the methods of operation of any other boiler, except as operation may 
be limited by boiler capacity and the steam load at the time. 
b. **Semi-AuToMaTiIc ConTROL. Any boiler, while on semi-automatic control, 
shall operate at constant rating independent of the steam pressure, but, with 
automatic control of combustion conditions and furnace pressure similar to 
full automatic operation, and, without placing any restrictions on provisions 
made for changing or controlling the fuel-air ratio on that boiler. Means 
shall also be provided so that the operator can change the rating on that boiler 
from a single control point on the panel. 
c. **REMOTE OPERATION. While any boiler is on remote operation, the operator 
shall be able to operate or move from the panel front any single regulator 
on that boiler, (except the steam pressure regulator) so as to operate the boiler 
manually at any load. To facilitate starting up, regulators which have metered 
connections, or are subject to other than the master loading force, shall have 
a means of positive remote positioning so that the damper or mechanism in- 
volved will stay in position after being set by the operator. 
d. Direct OPERATION. With the exception of the steam pressure regulator, 
each regulator or power operating member shall be arranged so that the operator 
ean, easily and quickly, move the damper or mechanism involved, direct 
and without using the regulator operating power medium. The Contractor 
shall provide the necessary lever, handwheel, or, rack and pinion mechanism 
so that each damper or machine can be moved easily by an operator of aver- 
age strength. This shall be in addition to any provision made at the regulator 
or power operating members for manual operation using the regular power 
operating medium and shall include all special parts but not standard interven- 
ing linkage as covered in greater detail later under Miscellaneous Equipment. 
2D. **CONTROL BOARD. The control shall include panels or cabinets as 
necessary to centralize the contro] functions, mount instruments and other equip- 
ment as specified, as well as control parts, instruments and regulators which the 
Contractor may elect to install there. The arrangement of instruments and controls 
on the front of the panels shall be subject to approval by the Engineer. This 
arrangement should be made primarily for the convenience of the operator and 
to avoid confusion during regular operation or emergencies. Instruments and 
controls for each boiler shall be grouped and definitely segregated. The panels 
shall be: made of steel plate sufficiently thick or properly braced to support the 
necessary equipment: of sufficient size to accommodate the equipment and permit 
working on, or the removal of, any part; and completely finished in the shop with 
the necessary cutouts and drillings. Exterior surfaces shall be finished with two 
coats of black lacquer applied over two coats of filler rubbed smooth; the interior 
with two coats of a paint suitable for this service. 

2E. GUARANTEE REQUIREMENTS. a. MATERIALS AND Design. Acceptance 
of the contract implies that the Contractor assumes full responsibility for the 
satisfactory performance of the control as a whole and control equipment supplied 
by him when used under the operating conditions and requirements outlined by 
these specifications. Acceptance of the control by the Engineer after installa- 
tion, implies that these requirements have been satisfied and the Contractor freed 
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In between these two extremes is a 
broad group of controls which cannot be 
classified and between which differenti- 
ation is difficult. A centralized control, 
deprived of the panel and with the regu- 
lators all located at the machines they 
move, obviously retains all its operating 
features except remote control from a 
central point. A normally decentralized 
system, supplied with a panel and remote 
control of regulators would become a 
eentralized system although the cost of 
adding complete remote control might 
throw the price out of line. In some 
cases a compromise, with a smaller, less 
complete panel is adequate for plant con- 
ditions. 

The more a control system is de- 
signed to do, the more it costs and the 
plant designer must determine through 
revious consulation with control manu- 
acturers the approximate cost of certain 
features and decide how far added control 
should go in order to justify the ex- 
penditure in that particular plant. In 
this intermediate group of controls it is 
important that the specifications be written 
with a lower but with no upper limit. 
This leaves the way open to get more 
than expected at a competitive price due 
to the difference between special and 
standard equipment. All controls are not 
well adapted to change and after a definite 
arrangement is decided upon, it may be 
found that special features required on a 
normally cheaper control in order to com- 
ply with the specifications, makes it more 
expensive than standard equipment of an- 
other control which is normally more ex- 
pensive. If not used, the additional fea- 
tures are of no value in themselves but 
there is always the possibility that they 
may be used to accomplish at little or no 
extra cost some detail originally omitted 
from cost considerations. 

Section 2B covers the principal functions 
of automatic combustion control no matter 
how simple, while Section 2C covers fea- 
tures which are found only in the more 
complete systems where increased flexi- 
bility is desirable because of operating 
conditions or the layout of the plant. 
Neither semi-automatic or remote control 
necessitate a central panel although such 
an arrangement is more common. Provision 
for direct operation should always be pro- 
vided so that the boiler can be operated 
without control of any kind in an emer- 
gency. 

Section 2D on control panels covers 
only the most general features which 
should be expected regardless of the ex- 
tent or arrangement. More specific re- 
quirements for a given case should be 
made in Section 4K. Panels involve a 
considerable portion of the control cost 
and are often omitted in smaller plants 
especially those using few instruments. 
In the larger plants or where operation 
is watched more closely, adequate instru- 
ments for firing guides and records are 
provided. Here a panel or panels is a 
convenience for it groups all essential 
equipment at one spot accessible to the 
operator. 

In practice the instrument panel and 
control panel are adjacent and in some 
cases combined, the exact arrangement de- 
pending largely on the control selected. 
When only two or three boilers are in- 
volved, a single panel may be used al- 
though some operators and designers pre- 
fer to have the controls and instruments 
split up between a master panel and in- 
dividual boiler panels, each of the latter 
being located at _a point close to its 
respective boiler. Recent practice of using 
a few large boilers rather than a number 
of small ones rather favors locating all 
panels at a central point, even though the 
controls and instruments may be definitely 
separated between master and - individual 
boiler panels. In many cases a single 
panel is used with the instruments and 
controls segregated on different sections 
of the same panel. 
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SECTION 2E_ | , 
Beyond the standard requirements of 
good design and materials expected of 
any piece of equipment, the question of 
guarantee of automatic combustion control 
is a difticult one to handle. The control 
is expected to coordinate the operation of 
several diversified elements, none of which 
are made by the control manufacturer. 
While he can guarantee the accuracy and 
performance of each individual instru- 
ment or regulator which he supplies, the 
overall performance of the control is de- 
termined by the performance of equip- 
ment for which he is not responsible. 

In the past many unreasonable, im- 
possible and meaningiess guarantees have 
been requested and the requirements out- 
lined in Section 2Eb set forth in an effort 
to standardize requests on a basis which 
is a real measure of performance. ‘The 
tolerances given are those which any good 
control should be able to maintain with- 
out difficulty in an average well designed 
and modern plant. 

Assuming that all equipment performs 
as, and has the characteristics, expected, 
the critical condition is of course the 
rate of change of load. The rate given, 
15 per cent per minute, is fast for the 
average central station and in many 
cases the tolerances specified can be ma- 
terially reduced, if for instance the 
ehange does not exceed 5 per cent per 
minute. 

In many industrial plants, however, 
the load may change much more rapidly 
than 15 per cent per minute and the 
tolerances given will often be exceeded 
for short periods. While one or two may 
be maintained at the expense of the 
others, it does not represent good oper- 
ation for it throws an undue burden on 
all auxiliaries as well as the control, in- 
ereases maintenance and fails to take 
advantage of the inherent heat storage 
and steam accumulator effect which acts 
as a thermal flywheel on the steam gen- 
erating system. 

When a standard control does not give 
the performance expected the burden of 
proof usually lies with the control manu- 
facturer and this places undue responsi- 
bility upon him. While the control may 
be at fault due to poor arrangement, in- 
stallation or adjustment for which he is 
not responsible, the difficulty more often 
lies with improper operation. the failure 
of some auxiliary to perform as expected, 
or the failure of the designer to anticipate 
control requirements or the effect of one 
piece of equipment on another. In no 
ease should the manufacturer be _ ex- 
pected to assume the entire responsibility 
for the performance of the whole plant. 
Much trouble can be avoided by having 
the manufacturer check the installation 
drawings, supervise the erection, check 
adjustments and instruct the operators. 


SECTION 2F 

Markings or identification which must 
be complied with for identification by, and 
in, the Purchaser’s organization or to 
comply with standard company purchas- 
ing procedure. 

thorough comparison of proposals 
can be made only by detailed study of 
each control. The data outlined is in gen- 
eral included by all control manufacturers 
as a matter of course in accordance with 
individual company standards. 

As a rule standard equipment which 
is available at any supply house is not 
ordinarily included by the manufacturer 
in the proposal price because it can usu- 
ally be purchased by the customer, sep- 
arately or in conjunction with the con- 
tract for installation and erection. Due 
to the difference in operating principles 
of the different controls the quantity of 
this standard equipment not ordinarily 
supplied varies from a negligible amount 
to a considerable percentage of the total 
cost. Some customers insist on purchasing 
the control complete, others prefer to take 
advantage of the savings. 
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from further responsibility except in connection with defects in the design, 
workmanship or material of individual pieces of equipment. The Contractor shall 
agree to replace or repair, f. 0. b. factory within a period of one year from date 
of shipment, any part which, in normal and regular use, fails and upon examination 
proves to be defective in design, material or workmanship. 

b. PERFORMANCE. 1. GENERAL. The Contractor shall guarantee the performance 
of the control. Where practical, performance will be measured with the regular 
operating instruments but where the accuracy or adequacy of these instruments 
make this impractical, or in case of controversy, tests as necessary will be 
made as provided later. Before these tests are made the Purchaser will 
calibrate the operating instruments and put the settings and brick work in 
first class condition, with openings sealed and air leakage maintained at a 
reasonable figure. The control will be expected to operate satisfactorily under 
abnormal operating conditions but performance guarantees shall be applicable 
only to: (1) automatic control under normal operation; (2) for the conditions 
and over the load range specified; (3) with changes in load not exceeding 15 
per cent per minute of the boiler capacity at the beginning of the load change; 
(4) with fuel of commercially uniform fineness and/or quality; (5) and provided 
the auxiliaries have the capacities and characteristics specified and the flexibility 
to follow the control impulses or changes. Under these conditions the control 
shall be guaranteed to accomplish the following, simultaneously and within 
the tolerances specified which are to be considered as the maximum allowable: 

2. Steam Pressure. Maintain the steam pressure in the header within 
plus or minus ** 2 per cent (use 5 per cent for a simple position type control 
involving only a steam pressure controller and furnace pressure regulator 
on small boilers) of the desired value for which set at the time. 

3. Furnace Pressure. Maintain the furnace pressure for each boiler 
within plus or minus 0.05 in. w.g. of the desired value for which set at 
the time, or, as determined by burner or natural furnace pulsations beyond 
the influence of the control, 

4. **Combustion. Maintain, over extended periods without manual adjust- 
ment, combustion conditions for each boiler averaged over a 10 min. 
period, within plus or minus one per cent for COg, or, plus or minus 10 
per cent for excess air, of the value for which the control is set at the time; 
provided, that set value is possible with the equipment involved and can 
be obtained by manual operation. 

5. Division of Load. Divide the total steam load between boilers so that 
the output of each boiler is within plus or minus 5 per cent of the propor- 
tional share or fixed value for which set at the time. 
ec. FAILURE TO MEET GUARANTEES. If the control does not meet the performance 

and other requirements of these specifications it shall be optional with the 
Purchaser to accept the equipment or reject it in whole or in part. The 
Contractor shall be notified of the decision in writing within two weeks of the 
completion of the acceptance tests. If it is not accepted, the Contractor shall 
proceed, at his own expense, to make equipment changes or furnish parts as 
necessary to bring it up to specification requirements. If the Contractor fails 
to do this within a period of 6 mo. of the first notification, he shall agree to 
the return of the equipment in whole or in part to the factory and to the 
refund of the purchase price less an amount agreed upon at the time for 
parts which the Purchaser may elect to keep. Labor and material charges 
in connection with the changes, repairs or rearrangement of other than control 
equipment will be paid for by the Purchaser. Should investigation prove 
the fault to lie, wholly or partially, outside the control due to failure of 
other equipment to meet its guaranteed performance, the expenses in connection 
with the control changes will be assumed by the Purchaser or equitably divided 
among the parties involved. This shall not, however, relieve the Contractor 
of the responsibility of familiarizing himself with, and providing for, the 
normal characteristics of equipment to be controlled over the entire automatic 
operating range and not covered by specific guarantee points. 
2F. PROPOSAL REQUIREMENTS. a. General. To be considered, each copy 
of the proposal must be identified on the title or cover page as, “Specifications for 
Automatic Combustion Control, Blank Mfg. Co., Power House No. 2, Specification 
No. 1001A” plus the contractor’s name, and have included the following: 

b. Summary. Immediately following the title page, a2 summary of the 
price, dimensions, weights, guarantees and time requirements as covered by 
Table IV. Extra copies of this form are provided in the specifications for this 
purpose. This summary should be supplemented by other sheets as needed 
to give additions to, or subtractions from, the main proposal price for alternate 
proposals, as well as, explain alternate proposals and departures from these 
specifications. 

e. Description of Control. A description of individual parts and the con- 
trol as a whole with adequate explanation and illustrations or drawings neces- 
sary to make the principle of operation clear. 

d. **Panel. Preliminary sketch or illustration of the panel indicating the 
general arrangement. 

e. Bill of Materials. A complete bill of material of all parts and equipment 
supplied by Contractor including the torque or thrust rating of each power 
operating unit or cylinder. 
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Table IV. Summary to be included as first sheet of Proposal. 








PROPOSAL FOR AUTOMATIC COMBUSTION CONTROL 
BLANK MFG. Co., PowER HousE No. 2. 
SPECIFICATION No. 10014. 
CONTRACTOR’S NAME 
SHIPPING POINT (City and State) 
PRICE, f.o.b. Factory: 
A. Automatic combustion and appurtenances less panel 
B. ae or panels minus instruments and controls included 
above 
C. Total Price 
CONTRACTOR’S REPRESENTATIVE. Living expenses, trav- 
eling expenses from (City and State) 
plus a per diem rate of 
OVERALL DIMENSIONS of suggested panel: a. Height 
b. Width 


ce. Depth 
ESTIMATED WEIGHT of Panel installed 
ESTIMATED SHIPPING WEIGHT, complete control and panel 
TIME REQUIRED: 

A. After contract is signed and full information furnished, 
for submission of standard outline prints and diagrams 
necessary to enable the Engineer to proceed with the 
installation drawings. 

B. For shipment, after receipt of full information 

GUARANTEED PERFORMANCE TOLERANCES: 

A. Steam pressure 

B. Furnace pressure 

C. Load division 

D. Combustion: (either a or b) 

a. 


2 per cent 
b. Excess air 


per cent 





TABLE IV 

This will vary in detail with individual 
needs. The form given is convenient for 
a quick and superficial comparison of bids 
for it gives a complete summary of all 
pertinent and essential data. Included as 
a separate sheet all price data can easily 
be removed from copies intended for gen- 
eral examination. 


SECTION 3. GENERAL FEATURES OF THE PLANT AND 


CONTROL PROBLEM. 


3A. BOILER ROOM. Boilers and auxiliaries with which the control equipment 
is to be used are described in detail later and the plant layout is shown by the 
drawings, Figs. 7 and 8. Construction has been under way for several months 
and the plant is expected to be in operation by September, 1940. The general 
arrangement of auxiliaries, ducts and design is fixed but where practical minor 
changes will be made to accommodate the control or simplify the control prob- 
lem. The initial installation will consist of two, 65,000 lb. per hr., Commodore 
bent tube boilers with normal steam conditions of 450 lb. ga., 550 deg. F. at the 
header. Each boiler is fired by pulverized coal from two Climax unit pulverizers 
of the high speed, no coal storage type with the fuel supply controlled from 
the raw coal feeders through a variable speed feeder motor. Each pulverizer 
supplies one Climax burner, making a total of two burners per boiler. 

Boilers are complete with economizers, convection superheaters, tubular type 
air heaters, one Cyclops forced draft and one Universal induced draft fan for 
each boiler. Each forced draft fan will be driven by an induction motor and has 
inlet control vanes. Induced draft fans will each be driven by a two speed induc- 
tion motor and will have control dampers in the discharge duct. The arrange- 
ment contemplates manual change of motor speed and automatic operation of the 
damper. Gases, from both boilers, are discharged by the induced draft fans 
through a breeching to a single stack, 8 ft. I.D. at the top and extending 190 ft. 
above the center line of the burners. It is estimated that the natural draft 
will be sufficient to carry a steam load of from 20,000 to 25,000 Ib. per hr. 

Eventually the plant will be extended to the north and the control should be 
designed so that two more boilers, which may or may not be the same type and 
size as the original two, can be added later with minimum expense. The same 
chimney will serve all four boilers, 


3B. LOAD AND CONTROL OPERATING CONDITIONS. The combustion 
control equipment will be required for continuous operation, 24 hr. a day, 7 da. 
a week for periods of 4 mo, or longer. It may be of the air, oil, water or electric 
operated type, designed to operate the boilers automatically over a load range of 
from 20,000 to 80,000 lb. per hr. per boiler. **The arrangement should be such 
that all control functions, adjustments and push button stations for all motor 
driven auxiliaries are centralized on a control board to be located as shown 
by Fig. 7. Normally when two boilers are operating the total steam load will be 
evenly divided between them** but it would be advantageous to provide for 
uneven distribution of load should that prove desirable later under certain oper- 
ating conditions, 

Due to requirements of high pressure steam used in process work the header 
pressure should be held as constant as practical over the whole load range. Furnace 
pressure or draft may be held constant and slightly below atmospheric pressure, 
or may tend to become slightly more negative at high loads depending upon the 
characteristics of the regulator used, provided the pressure variations are kept 
within the tolerances given in the guarantee requirements. Other control require- 
ments in connection with each auxiliary are given in the following section under 
the heading the Detailed Description of the Equipment and Specific Control 
Problems, 

A small but important part of the steam from the boilers will be used at high 
pressure in the manufacturing process but the largest proportion will be used 
for electric power generation in a 5000 kw. extraction-condensing turbine and 
for low pressure prime movers and process. Low pressure steam will be supplied 
either from a 125 lb. ga. pressure extraction opening on the turbine or through 


780 


SECTION 3A 

General description of equipment to 
be controlled. If this section is properly 
done an experienced control engineer can 
determine the general requirements and 
arrangement of the required control with- 
out proceeding further. Additional data 
is needed only to fill in the details of 
the general plan. 

Is plant in operation? If not, what is 
the expected date of operation? Can minor 
or major changes still be made in the 
plant design? 

While it is advisable for the engineer 
to consult with control manufacturers 
while the plant is being designed, a de- 
tailed study of the specification by all 
manufacturers often brings to light points 
overlooked by the designer. Even minor 
changes may sometimes result in simpli- 
fication of the control problem for one or 
all manufacturers. If the auxiliaries are 
not yet installed thé possibility of sub- 
stantial improvement is that much greater. 

Boilers: number; capacity each; man- 
ufacturer; type steam pressure steam tem- 
perature method of firing. 

Are economizers, superheaters. air 
heaters, or dust collectors provided? Are 
bron any control problems involved with 

em. 

Auxiliaries: make, number and type of 
fuel firing equipment such as: pulverizers. 
burners, stokers, etc., and method of fuel 
control. Make, number, type, drive and 
control of forced and induced draft fans. 
Breeching and stack arrangement; provi- 
sions for natural draft operation. 

Plant conditions present or future that 
must be provided for and may influence 
control arrangement. 


SECTION 3B 

Expected service—Continuous or inter: 
mittent operation? 

Operating medium—any preference? 

General arrangement—Is a panel and 
centralized control desired? 

Operating requirements—method of op- 
eration, steam pressure, furnace pressure. 
Maximum or minimum rating controls. 
Distribution of load between boilers. What 
should the control do on failure of operat- 
ing medium? 

What is the steam used for? 

Load conditions—constant or variable? 

Average load. 

Peak and minimum loads. . 

Maximum rate of load change. 

Departure from norma! load conditions. 

Range of load expected on automatic 
operation for each boiler or all boilers. 

Expected method of operation under 
different conditions. 

Reasons for selection of different equip- 
ment to meet operating conditions. 


‘ 
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Figs. 7 (plain at top) and 8 (cross section below). Specifications should be accompanied by 
drawings showing the arrangement of plant and auxiliaries. A plan and cross section is the 
minimum number desirable and in many cases these should be augmented by others as needed = 
to give a good idea of the arrangement of all auxiliaries, the complete duct system, all dampers CONVEYOR 
and the design and cross section of the boiler unit. Damper and duct arrangements should be 
in sufficient detail to show the plane of action, angle of travel of the damper, the probable 
drive unit location and the linkage requirements. The damper size and torque can also be noted 
on the drawing to advantage. In many cases detail sketches such as Section B-B of Fig. 7 will 
be adequate, in others more complete drawings may be necessary. While it is desirable to 
have these drawings as simple as possible, they should not be limited to the equipment directly 
involved with combustion control. One of the purposes of the drawings is to assist in visualizing COAL BUNKER 
the plant so as to lay out the best 
control arrangement for particular 
conditions. If all the equipment and 
physical limitations are not shown the 
proposed control arrangement might 
have to be extensively changed be- E DIRECT 
fore it could be installed. On the CONTACT 
other hand, including irrelevant de- WEATER 
tails may complicate a drawing to - 

such an extent that it is difficulty if ORIFICE 
not impossible to follow and thus 
made useless for the purpose for 

which it was intended 
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a reducing valve and desuperheater station between the 450 lb. ga., 550 deg. F. 
header and the 125 lb. ga. saturated steam system. The average steam load 
is about 90,000 lb. per hr. but both the electric and process steam demands are 
variable and the total steam load ranges from 50,000 to 145,000 lb. per hr. Under 
some conditions the load swing, from minimum to maximum or from maximum 
to minimum, takes place in from 8 to 10 min. Normally two boilers will carry 
this load with a range on each boiler of from 25,000 to 72,500 lb. per hr. 

During certain extended periods of operation the total load drops to from 
22,000 to 45,000 with infrequent peaks up as high as 70,0U0 lb. of steam per hr. 
During these periods only one boiler will be used with one pulverizer in operation 
and the induced draft fan running at low speed. The second pulverizer and high 
fan speed will be used only during peak periods and necessary changes will be 
made by the operator. Loads of below 20,000 Ib. per hr. are reasonably constant 
and the boiler in use will be operated under complete or partial manual control, 
probably with natural draft as operating experience indicates advisable after 
the plant is completed and in service. 


3C. FUEL. (Alt. 1.) While the plant has been designed to burn several grades 
of bituminous coal, the fuel used under normal conditions will be a minus 1% in. 
bituminous screenings from the Kinny Coal Co., Mine No. 6. The A.S.T.M. 
grindability of this coal is 58-63 and the ash softening temperature, 2225 deg. F. 
A typical analysis shows a heating value, dry, of 13,580 B.t.u. per lb., and the 
following proximate analysis in per cent: Volatile 33.54; fixed carbon 50.27; 
ash 8.38; moisture 7.81. Past records show that the moisture as fired ranges from 
5 to 10 per cent. The ultimate analysis used in gas calculations was: sulphur, 
2.86; hydrogen, 5.31; carbon, 67.40; nitrogen, 1.44; oxygen, 15.11. A light fuel 
oil will be used for starting up and very light loads, but always under manual 
control. 

3D. AUXILIARY POWER. All fans, two boiler feed pumps, one fuel oil pump 
and all pulverizer motors are driven by alternating current through separate feeder 
circuits from two 440 v., 3 ph., 60 cycle auxiliary busses in the generator room. 
These busses are arranged for automatic changeover in case of electrical dis- 
turbances, The power supply is reliable for the plant is tied in electrically with 
one other plant and part of the electric load is carried by the public utility system. 
Direct current for the feeder motors is supplied from a 125 v., 10 kw. motor gen- 
erator set. Control circuits, emergency lighting circuits, control and pilot motors 
are supplied at 125 v. from a storage battery equipped with a trickle charger. 
Auxiliary motor starters involved with the control are all of the full voltage 
starting type with time delay relays adjustable up to a maximum of 4 sec., to 
prevent the auxiliaries from dropping out on momentary voltage dips. The power 
system, starter boxes, fixtures and other parts are grounded in accordance with 
the National Electric Code. Control circuits are ungrounded. The only steam 
driven auxiliaries are the fuel oil pump and turbine driven boiler feed pump. 
The first is supplied from the 125 lb. saturated steam system and the second from 
the 450 lb., 550 deg. F. header. Both exhaust at 5 Ib. ga. 

3E. SERVICES AVAILABLE. Electric power, compressed air and water 
services are available for use with the control. Alternating current at 440 v., 
3 ph., 60 cycle may be taken from the auxiliary bus and at 110 v., 60 cycle single 
phase from the lighting circuits. Not over 3 kw. of 125 v. direct current is avail- 
able for use from the motor generator set. Direct current at 125 v. from the storage 
battery for control and emergency lighting circuits is limited and can be used 
only for pilot motor operation. 

Compressed air is furnished to the power plant at 95 Ib. ga. from the regular 
plant system supplied by steam and motor driven compressors with adequate re- 
ceivers. It is reliable, reasonably free from dirt, moisture and oil but is not con- 
sidered suitable for use in the control system without filters and dryers. 

Water is available from three sources and the pressures given are those nor- 
mally obtained at the operating floor level. Service water at 55 Ib. ga. is pumped 
from the lake, has a total hardness of about 20 g.p.g. and is not filtered. The 
system is, however, equipped with an adequate overhead storage for emergency 
operation. Drinking water from the city mains at 60 lb, pressure is filtered, par- 
tially treated, and has a total hardness of about 12 g.p.g. There is no overhead 
storage on this system but the service is reliable. City water treated and filtered 
for boiler feed makeup is stored in tanks about 40 ft. above the operating floor 
level. 

3F. PROVISIONS FOR MOUNTING. The erection and installation of the 
control will be made by the Purchaser. In general the plant design and arrangement 
contemplates the installation of regulators or power operating units, as the case 
may be, on the floor, wall or column adjacent to or directly under the damper or 
machine to be controlled. There is no basement under the boiler room and the 
electric cables and conduit will be carried to the approximate location of the 
various auxiliary motors in a system of floor trenches. From the sides of the trench 
2 in. conduit imbedded in the concrete runs to each motor and motor starter. 
Similar conduits run from the trench to the location considered suitable for 
installation of the necessary control unit. Necessary air, oil or electric lines for 
the control may be run in the trench system, or, if more convenient, supported 
on the underside of the grating, similar to the lighting conduits. When cable and 
shafting is involved it will be carried along the underside of the grating or along 
the side of the boiler as found most convenient. 
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SECTION 38C ; 

Fuel or fuels used—Coal, Gas or Oil. 

Probable usual source of supply, field 
or mine: Heating value. Ultimate analysis 
for flue gas calculations. 

Coal: size, rindability, proximate 
analysis, ash fusing or softening tem- 
perature. 

Oil: viscosity and temperature deliv- 
ered to the burners, gravity. 

Gas: specific gravity for valve calcula- 
tions, pressure and temperature at which 
volumetric determinations are made. 

Provision for standby fuel. Is it to be 
considered in the control? 


SECTION 3D 

Electric: Voltage, phase, frequency of 
a.c. and voltage of d.c., power, used for 
driving different auxiliary motors used on 
eontrol circuits, ete. Source and capacity 
of various power supplies. Is the power 
supply reliable? Is automatic changeover 
of auxiliary busses provided or do auxil- 
iaries trip out on power interruptions? 
General type of starters used on essential 
auxiliaries; provisions for momentary volt- 
age dips. Are power and control circuits 
and equipment grounded or ungrounded ? 

Steam: Pressure and temperature at 
throttle and exhaust pressure of steam 
auxiliary drives. 


SECTION 3E 

Electric power, compressed air and 
water services available for use with con- 
trol and which may be used to avoid 
duplicate equipment together with any 
limitation on their use. 

Electric power: Voltage, phase and 
frequency of a.c., and voltage of d.c. power. 
Where available? Is use limited? 

Compressed air: Pressure, quantity, 
condition and reliability. An air operated 
control requires a small, but clean, dry and 
reliable supply. 

Water: Can sometimes be used to ad- 
vantage if the supply is soft, filtered and 
reliable. Give pressure, source, hardness, 
reliability and any other data available on 
scale forming and corrosive properties. 

Oil: Used in larger systems but with a 
separate supply pump. Seldom if ever 
available in a plant. Give data for avail- 
able supplies as for air. 

Steam: Used seldom and only on the 


simpler controls. Usually taken from the 
oiler. 


SECTION 3F 

What provisions have been made by 
the designer for mounting and installing 
the different regulators and power operat- 
ing members? While no detailed arrange- 
ments can be made until a control system 
has been selected, some consideration must 
be given to this problem in the early stages 
of design if a satisfactory installation is 
to be made without undue expense for 
changes. 


‘ 
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SECTION 3G : 

What interlock and safety features in- 
corporated in plant or auxiliary design or 
arrangement? This may or may not in- 
fluence the control. Separate electrical in- 
terlocks are a common safety feature on 
pulverized coal plants with motor driven 
auxiliaries. Modification can be made for 
use with steam drives and with gas and 
oil firing. Stokers are in general less criti- 
cal under emergency conditions and inter- 
locks if used are less extensive. ‘The in- 
terlock may, if desired, be incorporated en- 
tirely or partially in the control system. 
The usual electrical interlock protects 
against motor failure but not against fail- 
ure of a coupling or transmission or a 
damper turning on its shaft. If necessary, 
mechanical or a combination of mechan- 
ical and electrical interlocks can be used. 


3G. INTERLOCKS. A separate electrical interlock system is provided, oper- 
ating from contacts on the motor starters and arranged for the proper starting 
and stopping sequence of the motor driven auxiliaries under either normal or 
emergency conditions. The starting sequence is (1) induced draft fan; (2) forced 
draft fan; (3) pulverizer and primary air fan; (4) feeders. The stopping sequence 
is the reverse of this. Failure of any motor stops everything farther down the list. 
Thus, failure of a feeder trips out nothing else, but failure of the induced draft fan 
trips out all the other equipment. Cutout switches to render the interlock inoper- 
ative are not provided and the equipment can be operated individually only by 
using temporary shunts. This system was designed by the MacKenzie Electrical 
Co., 1827 E. Van Buren St., Chicago, Ill. Each burner also has a Plico flame pro- 
tection device made by the Hiller Specialty Co., Kankakee, Ill. Upon loss of 
ignition this device closes a damper in the coal-air mixture duct immediately pre- 
ceding the burner and at the same time trips out the pulverizer and feeder motors. 


SECTION 4. DETAILED DESCRIPTION OF EQUIPMENT AND SPECIFIC 


SECTION 4A 

Make, type and number of boilers and 
both continuous and peak capacity. 

Drum design pressure. Steam pressure 
and temperature at header. aximum 
pressure drop through superheater and 
piping at maximum capacity. 

Boiler and water wall surface heating 
and arrangement. Furnace volume. Heat 
release. 

Baffiing. Draft loss from furnace to 
induced draft fan, broken down between 
boiler, economizer, air heater and cinder 
catcher. 

Boiler efficiency at three or four loads 
including the maximum. 


SECTION 4B 
Make, type, heating surface and ar- 
rangement. 


SECTION 4C 

Make, type, heating surface, arrange- 
ment, steam temperature and variation 
with load. 

Is temperature control needed? Tem- 
perature control is used only on the larger 
high temperature units. Bypass control 
with dampers is the most popular and 
may be either manual or automatic. 


SECTION 4D 

Make, type, heating surface, gas and 
air temperature. 

Draft loss on air and gas sides. Any 
damper or other device in connection with 
the air heater which would tend to make 
measurements erratic. 

Dampers and arrangement. Include both 
those intended for manual and automatic 
control. Give full details of size and con- 
struction (See Sec. 4H and 4J) of those 
which must be handled by the control for 
either automatic or remote operation. 


SECTION 4E 

Feedwater pump and supply pressure. 

Feedwater heaters used and feedwater 
temperature variations at different loads. 

Feedwater regulator arrangements. If 
regulator is to be supplied as part of the 
combustion control give additional data on 
size, flanges, pipe arrangement and method 
of operation. Some regulators, operating 
independent of the combustion control, 
have a remote control located on the con- 
trol panel in order to change the water 
drum level as desired. 


SECTION 4F 

Dust collectors if used are located on 
the suction side of the induced draft fan 
in order to reduce fan blade erosion. Some 
require no control and some do. In certain 
bases the latter may be involved with and 
complicate the combustion control. 

If a dust collector is installed give 
make, type, size and details of arrange- 
ment and control expected. 

SECTION 4Ga 

Pulverizers: number, make, type, size, 
capacity with type of coal to be used. 

Drive: make, type, size, speed and con- 
nection to mill, starter details and location. 

If starting control on any auxiliary is to 
be on the panel, include sufficient data on 
starter to identify it in manufacturer’s cata- 
log. 
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CONTROL REQUIREMENTS. 


4A. BOILERS. The two boilers are Commodore Class XX, each with a con- 
tinuous steaming capacity of 65,000, and a maximum 2 hr, peak capacity of 80,000 
lb. per hr. at the normal operating conditions of 450 lb. ga. 550 deg. F. total 
temperature at the header. Boilers are designed for a maximum pressure of 510 Ib. 
per sq. in. ga. and the pressure drop from the drum through the superheater and 
piping to the header is estimated as 25 lb. at maximum output. Each boiler has 
7820 sq. ft. of boiler heating surface, 1020 sq. ft. of projected water wall surface 
on two sides of the furnace and 3850 cu. ft. of furnace volume. The heat release 
at maximum load is about 25,000 B.t.u. per cu. ft. per hr. Each boiler is baffled 
for three passes and the draft loss from the furnace to the suction of the induced 
draft fan will be 4.6 in. of water at maximum output, 2.1 in. of which is draft 
loss across the gas side of the air heater. The overall boiler efficiency is about: 
85.0 per cent at 80,000 lb. per hr.; 85.5 per cent at 65,000 lb. per hr. and 84.8 
per cent at 32,500 lb. per hr. 

4B. ECONOMIZERS. A small amount of economizer heating surface is built 
integral with the last pass of each boiler and requires no control beyond that 
provided by the feedwater regulator. 

4C. SUPERHEATERS. Each boiler has a 220 sq ft. Commodore convection 
type superheater located between the first and second passes. The superheaters 
are designed to give a total steam temperature of 550 deg. F. at a boiler output 
of 65,000, and 570 deg. F. at 80,000 lb. per hr. No provision has been made for 
temperature control beyond that provided by the natural characteristics of a 
superheater of this type. 

4D. AIR HEATERS. Gases from each boiler will pass through a 6550 sq. ft. 
Commodore tubular air heater which will heat the incoming air for combustion 
from about 80 deg. F. to a maximum temperature of 420 deg. F. at full load. The 
gases enter the air heater at 650 deg. F. and leave at 400 deg. F., and the draft 
loss at maximum load is 1.7 in. w.g. on the air side. The air heaters are equipped 
with bypass ducts and dampers to provide regulation of the air temperature at 
high loads, gas temperature at low load and operation on natural draft. When 
necessary, these dampers will be manually operated and need not be considered 
in connection with the automatic combustion control. 

4E. FEEDWATER. Feedwater is supplied at about 550 lb. pressure by two 
motor and one turbine driven centrifugal boiler feed pumps. These pumps take 
their suction from a direct contact heater, supplied with steam from the 5 lb. ga. 
system, and pump through a high pressure closed heater, supplied with steam from 
the 125 lb. ga. system. Normally the feedwater temperature is nearly constant at 
about 346 deg. F. for all loads. The 125 lb, steam is used primarily for process in an 
older section of the plant which is sometimes out of service for several weeks at 
a time. During these periods the automatic extraction valve on the turbine is 
fixed in the wide open position and the steam pressure to the high pressure heater 
varies with the load so the feedwater temperature ranges from about 250 deg. F. 
at light load to 345 deg. F. at full load. Each boiler will have an Acme feedwater 
regulator and excess pressure control. The feedwater regulator does not have to 
be considered in connection with the automatic combustion control beyond pro- 
vision for adjustment of the relation between furnace heat release and steam 
output made necessary by the variation in feedwater temperature with load 
during the periods mentioned. 

4F, FLY ASH COLLECTOR. No fly ash collectors or cinder traps will be 
provided initially but the ducts and auxiliaries are arranged so that if necessary 
a Davis multiple cyclone type collector can be added later, outside the building 
adjacent to the west wall. When and if installed, automatic control will be pro- 
vided to maintain a constant gas velocity through the collector by opening and 
closing dampers in accordance with load. It is expected that this control will 
be separate from the automatic combustion control. If it will influence the latter 
the Contractor should make provision for it in his design. 

4G. FUEL SUPPLY TO FURNACE. (Alt. 1) a. PULVERIZERS AND DRIVES. 
Four Climax No. 140 unit pulverizers will be installed, two for each boiler, each 
mill with a maximum capacity of 5700 lb. per hr. of Kinny No. 6 coal. Each pulverizer 
is V-belted to a 75 hp., 1750 r.p.m. Phoenix constant speed induction motor with a 
Phoenix Style 7689 across-the-line starter arranged for remote push button ope- 
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ration. The push button stations are Phoenix Cat. No. 1786D **and are to be 
mounted on the control panel. 

b. BuRNERS. Each of the four pulverizers will supply one Climax No. 17 Com- 
bination burner having a maximum capacity of 5800 lb. of coal per hr. and a range 
of 5 to 1 with stable ignition. Secondary air dampers at each burner will be ad- 
justed by the operator. Fuel oil will be burned only while starting up or on light loads 
and always under manual operation. 

c. FEEDERS AND FUEL ConTROL. Each of the four mills is equipped with a Climax 
Size 6, rotating table type raw coal feeder, with a knife or plow and a two speed gear 
box. Each feeder is driven through the gears and a sprocket by a Phoenix, Type KC, 
1 hp., 125 v., d.c. shunt wound motor with a speed range of from 500 to 2000 r.p.m. 
so as to give a table speed of from 9 to 36 rp.m. With uniform coal quality and fineness 


and a fixed position of the plow, there is a straight line relation between the feeder 


speed and coal feed. It is not expected that the gear box will be needed in regular opera- 
tion but if necessary the shift will be made by the operator so as to change the speed 
range of the table to 4 to 16 r.p.m. The feeder motor starters are Phoenia, Style 984, 
magnetic type arranged for remote push button® operation through Phoenix Cat. 
No. 1736F stations to be mounted on the control panel. 

Control of the rate of fuel feed will be through the feeder motor speed by full 
field control. The four individual field rheostats shall be supplied by the Contractor 
as part of the control. Each shall have approximately 70 speed steps and be arranged 
with the control so that: all feeders can be operated at the same or at different speeds 
should this be made desirable by uneven wear on the pulverizers; and either one or 
two pulverizers on a boiler can be operated under automatic control. **Hight am- 
meters and eight push button stations for the pulverizer and feeder motors will be 
supplied by the Purchaser and are to be mounted on the panel. All of these push 
button stations incorporate pilot lights to show when the respective motors are ope- 
rating. The Contractor shall, however, supply as part of the control and arrange 
for mounting on the panel, signal lights operated by contacts at both extremes of the 
rheostat travel, or, other comparable devices, so as to indicate to the operator the 
need for changing the feeder gear box or the knife position. **This type of mill 
involves a time lag between the feeder and burner and the control shall incorporate 
some means of compensating for this so as to avoid a deficiency of air and resulting 
smoke when the load drops rapidly. This lag is estimated at a maximum of 20 sec. 
for a sudden change from full to minimum load. Means shall be provided on, or in 
conjunction with, all regulators involved to prevent fires being extinguished in. 
case the load is dropped suddenly and to prevent any controlled device traveling 
beyond the minimum or maximum safe or desirable load limit set by induced 
draft, forced draft, pulverizers or feeders, as the case may be. Necessary elec- 
trical contacts, on auxiliary and other equipment beyond the combustion control, 
will be provided by the Purchaser. 

d. **METERING CONNECTION. Should the table speed be used as an indication 

of the coal feed, the 2 in. worm gear shaft, which drives the feeder table and 
extends about 2% in. beyond the drive sprocket and may be used for mounting 
a tachometer pulley or sprocket not more than 6 in. in diameter. This shaft 
has a ¥, in. keyway, 3s in. deep, and the normal speed range is from 250 to 1000 
r.p.m. . 
e. Primary Air. The four primary air fans, one for the outlet side of each 
of the four mills, are Climax 3000 c.f.m., Type 1, Size 3, each driven from its 
respective pulverizer shaft and designed to give a pressure of 9.5 in w.g. at the 
burners. Drying air for each mill is taken from the burner windbox with the 
temperature regulated by tempering with air from the boiler room through an 
inlet damper at the entrance to the mill. Both the mill inlet air temperature and 
pressure will be regulated by the operator. 


4H. AIR SUPPLY TO FURNACE. (Alt.1). a. Fans. Two Cyclops Type X, 
Size 8, forced draft fans with inlet vane control are provided, one for each 
boiler. Each fan has a capacity of 28,700 c.f.m. of 100 deg. F. air at 8 in. w.g. 
static pressure and a speed of 1750 r.p.m. The fans discharge vertically upward 
to the air heater duct. 

b. Drives. Each fan will be driven through a flexible coupling by a direct 
Phoenix Type CH, 440 v., 3 ph., 60 cycle, 1750 r.p.m., 50 hp. induction motor with 
a Phoenix Style 1836 across-the-line starter arranged for remote operation from 
a Phoenix Cat. No. 1786D push button station **to be mounted on the panel. 

ce. CONTROL AND DAMPERS. Control of the forced draft will be accomplished 
through movement of the fan inlet vanes by the automatic control. These follow 
standard Cyclops Fan Co. construction with all vanes synchronized and operated bu 
a single bell crank turning through a maximum arc of 90 deg. in a plane at right 
angles to the fan shaft. The operating end of the crank is 9 in. long and in mid 
position is horizontal and about 38 in. above the floor. The manufacturer estimates 
that an operating torque of 100 ft. lb. is sufficient to operate the vanes even under 
adverse conditions. The control power unit may be mounted on the floor directly 
below the lever. **The fan motors will be started and stopped from push button 
stations on the control panel. 

4J. GAS REMOVAL FROM FURNACE. (Alt. 1). a. Fans. Two Universal, 
_Class XII, No. 4 induced draft fans are provided, one for each boiler. Each fan 
has a maximum capacity of 40,200 c.f.m. of 450 deg. F. gas at 8.7 in. w.g. total 
resistance at the higher speed of 1150 r.p.m. and 29,700 c.f.m. at 4.9 in. w.g. total 
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Gas and Oil: Supply facilities, pip- 
ing arrangement, pressures, temperature 
pump, pipe and valve size and arrange- 
ment. Stokers: see section 4Ge and alter- 
nate sections. 


SECTION 4Gb 

Coal Burners: Number, make, type, 
size, maximum and minimum capacity, 
primary and secondary air control damp- 
ers. Provision for other fuels whether used 
with manual or automatic control. 

Gas and Oil Burners: Same data as 
for coal—see alternate sections. When nat- 
ural draft is used add draft loss across 
the burner at maximum load. 


SECTION 4Ge 

Feeders and Stokers: Make, number, 
type, size, minimum and maximum capacity 
or speed. Is gear box provided? What is 
the effect on speed or change? Is it used 
in normal service? Is it to be controlled 
automatically? Automatic control of gear 
boxes is possible but awkward. 

Drive and starter—See 4Ga above—With 
small variable speed motors the rheostat 
is often left for the Contractor to supply 
so it may be well adapted to his control. 
If this is done, give necessary speed and 
eontrol requirements. If it is purchased 
elsewhere, give suflicient data to identify 
it in manufacturer's catalog. 

Fuel Control. Is the combustion con- 
trol concerned with the raw coal feed, the 
pulverized coal feed, or both? What dam- 
pers are invo!ved? Are they manually or 
automatically operated? In many cases the 
feeder and feeder control are supplied with 
the mill and have a control independent of 
the combustion control. In this case the 
control manufacturer is interested in feeder 
data only to definitely identify the equip- 
ment so as to decide how it affects the 
combustion control. With any arrange- 
ment full details of the actual method of 
fuel control to the furnace is necessary, 
amplified as needed by additional detail 
sketches. When dampers are involved with 
automatic control, include data as in Sec- 
tion 4Je, Alt. 1. 

. What extras are to be supplied with 
the control? What is to be incorporated in 
the panel? What safety or operating con- 
venience features are to be provided ? 


SECTION 4Gd 

How can fuel be metered? With some 
stokers and pulverizer feeders the speed, 
used as an indication of fuel flow, may be 
measured by a small blower or electric 
type tachometer. Mention details of pos- 
sible drives for such a device with the 
speed range of shaft, size, length and 
keyways. See alternate sections. 


SECTION 4Ge 

What is the source of primary air sup- 
ply? Pressure and temperature? How are 
these regulated? If a separate fan is used 
give: make, type, size, drive, capacity, air 
pressure and whether on inlet or outlet 
of mill. Provision for manual or automatic 
control of air pressure and temperature at 
mill inlet. 


SECTIONS 4H and 4J 
Forced and induced draft fan data 
needed is essentially of the same type al- 
though the details may be different. With 
both include the following: 


SECTIONS 4Ha and 4Ja 

Fans: Make, size, type, total number 
and number per boiler. 

Rated capacity with pressure, temper- 
ature and speed; if driven by multispeed 
motors, include data for each speed. 

Duct arrangement if needed to amplify 
drawings. 
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SECTIONS 4Hb and 4Jb 

Drives: Make, horsepower, voltage 
characteristics or steam pressure and tem- 
perature, speed and speed range, connection 
to fan, starter details. What provision is 
to be made for starting, stopping, speed 
control and pane! details. With steam 
drives include also: pressure and tempera- 
ture at throttle, steam chest or nozzle pres- 
sure and steam flow at full load, pipe size 
and length, governor or speed control valve 
details. Is valve to be supplied with con- 
trol? If so, what flange drilling is wanted 
and what pressure drops are allowable. 


SECTIONS 4He and 4Jc 

Variable speed transmissions. When 
variable speed transmission is used, give 
specific details as covered in alternate sec- 
tions. In general this covers: Make, type, 
size, maximum and minimum speed. Method 
of control, operating torque, lever lengths, 
are and plane of travel. 

What is the duct arrangement? What 
dampers are provided? Which are for man- 
ual and which automatic operation? 

When dampers are to be automatically 
controlled give: Make (or fabricator) and 
details of construction with the number of 
blades, type of bearings, sealing strips. 
Do all blades move parallel to each other 
or do alternate blades move in opposite 
directions? 

Frame size: net area full open. Pres- 
sure differential and velocity wide open 
with maximum fiow. Maximum pressure 
differential possible across the damper 
when closed. 

Torque required, details of operating 
levers and lever arm length. Arc of opera- 
tion if other than 90 deg. Are there any 
restrictions in operation ? 

Can a counterweight be used? Where 
can the control operating unit or regulator 
be conveniently located? 

The last two paragraphs of Section 
4Jc¢ deal with typical details needed in spe- 
cific cases and these will vary with the 
plant. What safety features are wanted? 
How are the motor starters to be con- 
trolled? What is to go on the panel? 
What operating conveniences, like the 
damper signals, are wanted? Remember all 
these details add to the cost and if money 
is limited the control must be restricted 
to bare essentials. Many of the extra fea- 
tures are included as standard construction 
on some controls but not on others, so 
that the only way of insuring proposals on 
comparable equipment is to specify defi- 
nitely what is wanted. 


SECTION 4K 

Specific requirements of the control 
panel or panels: location in plant; space 
limitations especially as to depth; con- 
struction—open back or enclosed; arrange- 
ment of piping and wiring connections; 
mounting and style of instruments; pro- 
vision for lighting. Adequate panel light- 
| is extremely important from the stand- 
point of the operator and should be given 
special consideration by the designer. 

Arrangement: number and location of 
panels; list of instruments and parts such 
as push buttons, signals, remote controls, 
ete., to be provided for beyond the actual 
combustion control; instrument name 
plates; are additional parts to be supplied 
by Contractor or Purchaser? 

Many items covering commonly used 
pressure, temperature, flow, water level, 
smoke and draft measuring instruments 
and firing guides were omitted for brevity 
and to avoid any suggestion of recom- 
mended practice. Items used were included 
simply to illustrate the type of informa- 
tion needed when additional equipment is 
purchased with the control or when _ 
chased separately with the intention of in- 
corporating it in the instrument panel. 
Items omitted cannot be standardized for 
any type of plant but vary with the money 
available, the opinion of the designing and 
operating engineers and the general policy 
of the company in connection with records 
and accounting practice. As a rule they 
involve indicating, recording and integrat- 
ing types and are purchased on a separate 
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resistance at the lower speed of 850 r.p.m. Each fan takes the gas from the lower 
end of the one air heater and discharges upward through a duct and damper to an 
outdoor breeching connecting with the stack. 


b. Drives. Each of the fans is driven through a flexible coupling by a Phoenix 
Type AH, 440 v., 3 ph., 60 cycle, 75/30 hp., 1150/850 r.p.m. two speed induction 
motor equipped with a Phoenix Style 1428 across-the-line starter arranged for remote 
operation **from the panel by Phoenix Cat. No. 1736G push button stations. These 
motors incorporate a centrifugal switch to automatically take care of the decelera- 
tion period when changing from high to low speed. 


ce. CONTROL AND DAMPERS. Control of the induced draft will be by a combina- 
tion of fan speed and damper, the fan speed to be changed by the operator and the 
damper by the automatic control. The damper for each fan is set in a vertical 
plane in the duct, with the shorter side and the shafts horizontal and all blades 
moving in the same direction parallel to each other. These dampers, fabricated 
by the Michigan Iron Works, Racine, Wis., have four blades, sealed stuffing boxes 
with external dust proof ball bearings, sealing strips on the blades and duct and 
dividing plates between the blades. The measure 36 by 44 in. inside and the maximum 
net area is about 9.5 sq. ft., giving maximum gas velocity of about 70 ft. per sec 
At maximum flow and 85 deg. open, the pressure loss across the damper as calculated 
is approximately 0.2 in. w.g. Over the normal load range they will move from 
about 12 to 60 degrees as extremes and be open 25-30 deg. at average load. The 
control, however, shall be designed to move over a full 90 deg. are. Closed, the 
maximum possible pressure differential is 8.0 in. w.g. The required damper operat- 
ing torque is estimated at 125 ft. lb. The wall limits the operating lever arm to 
a maximum length of 9 in. and prevents the use of a counterweight. The power 
operating unit can be conveniently installed on the concrete floor directly and about 
15 ft., below the damper, on a pedestal below the damper, or, on the adjacent wall at 
any convenient location. 


**Two push button stations for starting, stopping and changing speed of the tw» 
fan motors will be supplied by the Purchaser and are to be incorporated on the 
control panel. Signal lights or other suitable devices to show the operator when 
the dampers are approaching an open or closed position and indicating a need for 
change of motor speed shall be incorporated in the push button stations or located 
adjacent to them on the control panel. Signals with the necessary contacts enclosed 
suitably protected and adjustable to damper operation as determined in service shall 
be supplied by the Contractor as part of the combustion control. 

There is no objection to automatic control of both motor speed and damper 
position and the Contractor may, if he wishes, submit an alternate proposal. This 
should be identified as Alternate A and given as an addition to the main proposal 
price. Anu such arrangement must incorporate all the features enumerated above 
and in addition provide for an overlap in damper travel opening and closing to 
prevent unnecessary changes in motor speeds at certain loads. Also in order to 
avoid undesirable pressure fluctuations when changing motor speeds, the regulator 
controlling the damper shall be provided with a device for quickly and automatically 
repositioning the damper in accordance with the natural acceleration and deceleration 
curves of the fan and motor. 


Gas and air bypass dampers, provided in the design to allow natural draft opera- 
tion, will be changed as needed by the operator. Control of gas flow and furnace 
pressure under natural draft will be under remote control using the same regulator 
and breeching damper as in normal operation. 


4K. **CONTROL BOARD. a. Location and Design. The control shall be cen- 
tralized on a panel to be located in front of the auxiliary bay facing the boilers 
as shown by Fig. 7. This panel should be self supporting and arranged for all 
external connections through the bottom. All instruments and parts should be de- 
signed for flush mounting with cases either black or consistent with other equip- 
ment and trim on the panel. Pipe tunnels l‘mit the depth or distance from the wall 
to a maximum of 4 ft. but there are no restrictions on length or height. Both the 
control and panel should be designed so that two additional boilers can be added 
later at minimum expense. When this is done it is desired to have the centerline 
of the complete panel coincide with, and, if practical, be symmetrical about, the 
centerline of the auxiliary bay. General requirements of construction, arrange- 
ment and finish are covered earlier under Control, Proposal and Guarantee Require- 
ments. 


b. **ADDITIONAL EQUIPMENT. In addition to the instruments, regulators 
and other essential parts of the control wh’ch the Contractor must, or may elect 
to, provide for mounting on the control board, provision shall be made for the addi- 
tional equipment listed below, which, unless otherwise noted, will be supplied by 
the Purchaser. This additional equipment may be mounted on the same panel 
as the control equipment or on a separate panel or panels as convenient for the 
Contractor. Each major instrument or control device on the board, which is not 
otherwise easily identified, shall have a legible name-plate as indicated below 
by quotation marks: : 


ITEM 1. Master Clock. One. Clarke, Model A7, Size 4. Suppled by 
Purchaser. No name plate. 
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ITEM 2. “Steam Header Pressure”. Indicating only. Range 0-800 lb. 
Shively Cat. No. 860. To be supplied by Contractor, 


NOTE: Items 3 to 13 inclusive, covering pressure, temperature, flow, water level, 
smoke, and draft measuring instruments and firing guides have been omitted for brevity 
as they cover equipment usually purchased on a separate contract. They must, however, 
be identified by make, type, and size (including panel cutout and drilling dimensions) 
in the combustion control specifications so that the Contractor can design the instru- 
ment panel. When they are purchased with the control the specifications should give 
the desired range or scale reading as in Item 2 and also a specific designation if a 
certain size, make and type of instrument is wanted. 


ITEM 14. Ammeters. Walker, Cat. No. 1897B, 3 in. Twelve, six for each 
boiler as follows: “Forced Draft Fan” motor, “Induced Draft Fan” motor, “Pul- 
verizer No. 1” and “Pulverizer No. 2” motors, and “Feeder No. 1” and “Feeder 
No. 2” motors. Supplied by Purchaser. 

ITEM 15. Push Button Stations. Fourteen, seven for each boiler. Twelve, 
complete with push button and pilot lights and designed to handle the starters 
for the following motors: “Forced Draft Fan’; “Induced Draft Fan”; “Pulver- 
izer No. 1” and “Pulverizer No. 2”; “Feeder No. 1” and “Feeder No. 2”. Space 
for the remaining two, intended for possible future use with motor operated 
steam valves, shall be provided with the panel cutout, the holes fitted with 
a neat cover and the name plate omitted. Supplied by Purchaser. 

ITEM 16. Signals. Four or six sets, two or three for each boiler as needed 
in connection with the “Induced Draft Damper’, “Feeder No. 1 Rheostats” 
and “Feeder No. 2 Rheostat”. The damper signals shall indicate and be la- 
beled “Open” and “Shut”, the rheostat signal “Min” and “Max” feeder speeds. 


contract or contracts. With few exceptions 
they are not involved with the combustion 
control. The usual exceptions are steam 
flow-air flow, COo, smoke meters, gas (fuel) 
flow-air flow, steam temperature recorders 
and steam flow meters. 

The first three are, or may be, integral 
parts of some control systems and, if used 
in the control purchased, there is no neces- 
sity for duplicating them elsewhere. Their 
purchase may be delayed until after the 
control is purchased and the preliminary 
panel design based on one or two unknown 
instruments or they may be purchased 
with the control. 

Steam flow and temperature recorders 
are involved only through the fact that 
steam flow and temperature pens can be 
conveniently incorporated in the other in- 
struments to make a two or three pen 
recorder as the case may be. 

Panel arrangement and design depends 
primarily upon the control selected and as 
this also influences the selection of instru- 
ments to a certain extent, an exact and 
final panel arrangement can seldom be 
made with the proposal. The proposed ar- 
rangement must be based on certain as- 
sumptions and the specifications should 
allow for the fact that many details, which 
may change the entire design, cannot be 
settled until after the contract is signed. 


SECTION 5. GENERAL CONTRACT REQUIREMENTS. 


5A. CHANGES AND EXTRAS. Except as provided later, under “Alter- 
nate Proposals” no extras or additional compensation shall be allowed for changes, 
alterations or additions to the original proposal and obviously necessary for the 
satisfactory completion of the work for the purpose intended by other paragraphs. 
Changes in the specifications, due to errors or changes in the requirements, ar- 
rangement or design of the controlled equipment, will be valid only if made in 
writing by the Engineer. If these changes, made either before or after the con- 
tract is signed, alter, add to or deduct from the control, the price covered by 
the proposal or contract will be adjusted accordingly and the value of the change 
agreed upon immediately in writing. Definite information regarding changes de- 
sirable to meet the needs of specific control equipment should be obtained from 
the Engineer in writing before the proposals are due so full details of the change 
can be incorporated in the proposal submitted. 

5B. ALTERNATE PROPOSALS. The Contractor may submit alternate pro- 
posals based on departures from these specifications, but, unless alternate pro- 
posals, departures from, and exceptions to, the specifications are specifically 
indicated in the first part of the proposal, submission of a bid will be considered 
as an agreement by the Contractor to comply with all the requirements of these 
specifications and drawings. Alternate propositions will be given full consider- 
ation, provided details of the alternate materials, or arrangement complete in 
all particulars and with the reasons for the change, is furnished. 

5C. MISCELLANEOUS EQUIPMENT. The material covered by these speci- 
fications does not include ducts, dampers, damper levers, standard pipe and fit- 
tings, cable, conduit, steel shafting and linkage, copper tubing or electrical wiring 
except in connection with shop wiring of panels. It does include all special parts, 
eranks, universal and other joints, pulleys, clevises and bearings, as well as strainers, 
filters, and pressure reducing valves needed to utilize the services available. **The 
control shall be considered as starting at the master panel. 

5D. MOTIVE POWER. Whether or not the elected medium for control or 
loading lines and operating members is available at the plant, the Contractor 
shall supply as part of an air or oil operated control, tanks or receiver as needed 
to insure manual or automatic operation of the regulators for a period of at 
least 10 min. after failure of the main motive power supply. If the medium 
elected is not available at the plant, the Contractor shall supply as part of the 
control, the necessary pumps, compressors, blowers or motor generator sets all 
complete with receivers, tanks, prime movers, starters, batteries, controls, etc., 
necessary to operate the combustion control in normal service and to provide 10 
min. emergency operation after failure of the main motive power supply. 


5E. SPEED AND POWER. Each regulator and its corresponding power 
operator shall, as a unit, be capable of traveling from one extreme to the other 
in not more than 45 sec. and have adjustments so that the sensitivity or rate of 
response can be changed as required by the service intended. The rated thrust 
or torque shall be available over the full stroke or are of travel of the damper 
or mechanism which it operates. Where definite torque requirements are not given 
in the specifications and cannot be obtained from the Engineer, the Contractor 
shall supply a power unit which past experience indicates as adequate for the 
service, 

5F. **INDIVIDUAL REGULATORS. In addition to the control as a whole, 
and other requirements provided for earlier, individual regulators, power oper- 
ating units or both, as the case may be, shall be provided with adjustable limit 
- stops or other means as necessary to prevent jamming or damage to the control 
or controlled equipment at either extreme of travel or damage from operating 
the control while the machine or prime mover is not operating. The means of 
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SECTION 5A 

Section 5 as a whole deals with more 
or less standard contract provisions, some 
of which apply specifically to combustion 
control specifications, others of which ap- 
ply to specifications for equipment of apy 
kind. Section 5A in particular makes pro- 
vision for changes in arrangement or de- 
sign of the controlled equipment. This is 
extremely important for combustion con- 
trol specifications are often prepared after 
all details are setlled, in fact sometimes 
before the auxiliaries are purchased, so 
that proposals must be based upon cer- 
tain assumptions which may later prove 
to be not valid. 


SECTION 5B 

Provision for alternate proposals 
should contractor feel that arrangement 
other than that covered by specifications 
would be simpler, cheaper or more desir- 
able. Control manufacturers are ingenious 
and will undertake to solve successfully 
any control problem the customer is_ will- 
ing to pay for. They prefer to handle the 
details of a given control system as simply 
as possible, however, because a simple 
solution is more likely to be rugged, serv- 
iceable and cheap. 


SECTION 5C 
Standard materials which are available 
in any supply house are not usually in- 
eluded in the control contract because they 
can be purchased cheaper locally. Occasion- 
ally, however, these are purchased from 
the control contractor. 


SECTION 5D 

This section, while covering standard 
practice quite generally can, in specific 
cases, be made more definite because the 
requirements for emergency operation de- 
pend to a large extent upon the service 
supplied and the auxiliary drives and ar- 
rangements. For a price any degree of 
standby service ean be provided but is 
seldom considered necessary beyond the 
provisions mentioned. 


SECTION 5E 

General requirements of speed and 
power advisable for combustion control. 
Many regulators operate faster than this 
but 45 sec. from one extreme to the other 
is several times faster than the boiler or 
auxiliaries can follow the change. Torque 
or thrust requirements for each machine 
should be obtained from the respective 
ee and included in the specifi- 
cations. 


SECTION 5F . 

Some machines cannot be damaged if 
the control is moved while the machine is 
idle but with others, especially some types 
of mechanical. speed changers, this possi- 
jn should not be overlooked by the de- 
signing engineer. Often this can be taken 
eare of easier and cheaper on the machine 
than it can be on the control. 
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SECTION 5G 
Markings, identifications and shipping 
instructions which must be complied with 
in conformity with the purchasing proce- 
dure of the company. 


SECTION 5H 
While the usual control can generally 
be installed by a competent organization 
without assistance, it is well to have the 
erection supervised, or at least checked and 
adjusted by a manufacturer’s representa- 
tive. 


SECTION 5J 
Details and measurements necessary 
for completion of the control should be 
supplied by or through the Engineer and 
not through a third party or manufac- 
turer. 


SECTION 5K 
Preparation of the arrangement and 
layout drawings is part of the Engineer's 
job. 


SECTION 5L 

While the control may be simple or so 
complicated that it is beyond the ability 
of the average mechanic or electrician to 
repair or adjust, instructions should be 
available so that minor repair or adjust- 
ments can be made without delay and so 
that the operators can better understand 
the equipment with which they work. 


SECTION 5M 
Standard practice with machinery of 
all kinds. In some cases changes may be 
— to comply with specific require- 
ments. 


SECTION 5N 
Special tools are ordinarily supplied with 
machinery of all kinds. 


SECTION 5P 

Standards of manufacture to be com- 
plied with. 

Definition of special terms, or expres- 
sions, which have not yet been fully stand- 
ardized and necessary to avoid misunder- 
standings. 

Provision for acceptance tests. Formal 
acceptance tests of combustion control are 
seldom made for the performane of the 
control is quite evident in everyday oper- 
ation and tests involve considerable ex- 
pense and disturbance. Where they are 
necessary modification of the standard test 
procedure can be made to give the neces- 
sary information at less expense than a 
complete test. The complexity of the con- 
trol problem in a modern plant is such that 
the preliminary adjustment should always 
be made by a specialist and no test should 
be considered, or performance judged until 
this has been done. 

The A. A. A. has established and main- 
tains a national system of commercial arbi- 
tration tribunals in some 1600 cities for the 
voluntary arbitration of civil and commer- 
eal controversies. 
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preventing this shall be positive and operative under all forms of automatic 
and remote control. Necessary electrical contacts in connection with the motor 
starters or switches will be provided by the Purchaser. 

5G. SHIPMENT. Each instrument and separate part shall be suitably 
tagged, identified and marked: “Specification No. 1001a.” Upon shipment, the 
manifest and two copies of the invoice shall be mailed to the purchaser without 
delay. The latter shall show both the Purchaser’s and Contractor’s order num- 
bers and an itemized list of parts in each box or package. 

5H. INSTALLATION AND SUPERVISION. Control equipment will be in- 
stalled by the Purchaser, but installation is not intended to include cutting holes, 
drilling, tapping and assembly which can be done in the shop. The installation 
will be made in strict compliance with the Contractor’s instructions. These shall 
be sufficiently detailed so that they can be followed by a competent mechanic 
and be available and complete on or before shipment. The services of an experi- 
enced service representative to supervise the installation, check the controls 
before they are placed in service, instruct the operators and/or make final ad- 
justments as determined later shall be quoted on a per diem basis, plus l:ving 
and traveling expenses. The Purchaser will give the Contractor ample notice 
when the services of this representative are required. 

5J. VERIFICATION OF MEASUREMENTS. Where exact dimensions are 
necessary or the design depends on other machines, the Contractor shall verify 
them with the Engineer before proceeding. The Engineer will reply promptly 
and if the data is not available, will make such arrangements as necessary with 
the Contractor to avoid delay in design and construction. If these requirements 
are not complied with, the Contractor shall assume full responsibility for fit and 
performance with no allowance made for incorrect or incomplete data. 

5K. SHOP AND INSTALLATION DRAWINGS.- After the contract is 
signed, the Engineer will supply additional details or data as needed promptly 
and the Contractor shall then submit, without delay, two copies of all outline 
prints, piping and wiring diagrams needed by the Engineer to complete the in- 
stallation drawings and layout. The Contractor shall cooperate with, and render 
reasonable assistance to the Engineer in connection with the arrangement and 
layout drawings. 


5L. OPERATING INSTRUCTIONS. The Contractor shall supply on or be- 
fore shipment, two preliminary sets of instructions for the operation and ad- 
justment of the control. These shall contain such illustrations of equipment 
and simplified diagrams as needed to make the instructions clear and shall be 
in addition to the instructions and drawings necessary for installation. Should 
the characteristics of the plant be different from those anticipated or should 
changes be made in the control, these instructions shall be revised not later than 
two months after the plant has been placed in regular operation, and, two addi- 
tional copies provided for permanent use by the operating department. These 
final sets shall give complete instructions for the proper operation, adjustment 
and maintenance of the control. 

5M. PAINTING AND PROTECTION. All parts of the equipment shall be 
cleaned of scale, rust, grease and foreign matter with interior surfaces given at 
least one coat of shop paint. Unfinished exterior surfaces not mentioned else- 
where shall be given at least one coat of flat filler, suitable as a base for either 
a paint or enamel, well rubbed in and applied in ample quantity to give a 
smooth even surface requiring no further attention before being painted. Ma- 
chined surfaces shall be coated with a suitable, easily removed, anti-rust com- 
pound before shipment. 

5N. TOOLS. A complete set of new, good quality, special tools required 
to adjust and dismantle the entire equipment shall be furnished by the Contractor. 

5P. STANDARDS AND TESTS. Where applicable, all electrical equip- 
ment shall de designed and shop connections made in accordance with the 
latest standards of the American Institute of Electrical Engineers and the Ameri- 
ean Standards Association, materials with the latest specifications of the American 
Society for Testing Materials, and piping with the latest American Standards 
Association Code for Power Piping. Expressions and terms shall be interpreted 
in accordance with the commentary on pages 432-33 of the July 1939 issue of Power 
Plant Engineering. 

Acceptance tests that may be necessary or advisable in the opinion of either 
party will be conducted by, and at the expense of, the Purchaser: in accordance 
with the Power Test Codes of the American Society of Mechanical Engineers, 
complete, or modified as agreeable to both parties; and, only after the installation 
has been checked, adjustments made and the operators instructed in handling 
the controls,.by the Contractor’s representative on a per diem and expense basis 
as provided for elsewhere. The Contractor shall be notified of these tests at 
least 15 da. in advance in case he desires to have a representative present. The 
Purchaser will assume no expense involved with the representative in this con- 
nection as an observer but will cooperate with him, facilitate further adjustments 
of the control and supply copies of the test data. Subsequent tests or services 
of the Contractor’s representative for change or adjustment, made necessary by 
the failure of the equipment to meet guarantees or specifications, shall be at the 
expense of the Contractor. Operating expenses, changes in arrangement of equip- 
ment or connections, and repairs in the boiler or setting necessary to reduce air 
leakage to an acceptable value shall not be considered as test expense and will 
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be paid for in all cases by the Purchaser. Any controversy or claim arising out 
of or relating to the contract shall be settled by arbitration in accordance with 


the latest rules of the American Arbitration Association. 


5R. PATENTS. The Contractor is to pay all royalties and license fees; 
defend at his own expense all suits or claims for infringement of patents or 


copyrights; and save the Purchaser from loss due to these.causes on all equip- 
ment suppl:ed by him with the exception of the additional parts definitely called 
for by manufacturer’s or trade names in these specifications. The Purchaser will 
cooperate fully with the Contractor in the defense of any such suit or action. 
Should the Contractor not wish to defend the suit, or if the equipment, or any 
part, is held to constitute infringement and its use enjoined, the Contractor shall 
at his expense and option: procure for the Purchaser the right to continue using 
it; replace it with non-infringing equipment approved by the Engineer; modify 


SECTION dR 

Protection against patent infringement 
suits is commonly provided in machinery 
contracts and many companies have a stand- 
ard form which they use. The one given 
is thought to be particularly applicable to 
combustion control which involves a large 
number of separate parts and combina- 
tions. In ease of difficulty it provides for 
a number of possible solutions so as to 
give the minimum bother and expense to 
both parties. 


it subject to the approval of the Engineer so that it becomes non-infringing; or, 


reclaim title to the control and refund the purchase price. 


ALTERNATE SECTIONS. 


The following sections in italics are intended to cover 
fuel firing methods and equipment arrangements different from 
those used in the assumed plant as shown by Figs. 7 and 8, 
and these sections can be substituted as needed for corres- 
ponding sections printed in italics on the preceding pages. 
For simplicity the alternate sections are confined largely to 
data needed on the equipment with minimum reference to 
the control arrangement and intended method of operation. 
When used, these limited references were included to illus- 
trate how different problems can be handled and should 
not be interpreted as standard practice. Both control and 
operating arrangements are extremely important from the 
standpoint of automatic combustion control. They should be 
known to the engineer and included in the specifications as 
required for a given plant. 

In general the same provision can be made in all types 
of plants for such conditions as: operation with some of the 
burners out of service; starting auxiliaries from the panel or 
from some other point; panel arrangement; electrical and 
mechanical interlocks; ete. The practicability or necessity 


of doing these things depends upon the details of the equip 


ment involved and is a problem of the plant designer. It 
should be kept in mind that the sections printed in italics on 
this and other pages are not intended as a standard form 
or arrangement but simply as an illustration of the type of 
data needed in a given case. As such they cover only the 
more common and not all types, combinations and arrange- 
ments of equipment and operating procedure. Neither are 
the combinations used in a given section inflexible for the 
subdivisions of each section can be changed and transposed 
to give the desired results. The question of control valves 
for oil, gas and steam require particular attention. These 
valves are of vital importance to the performance of the 
control but unfortunately all valve designs are not well 
adapted for use with all automatic combustion control sys- 
tems. Inasmuch as the selection of one influences the selec- 
tion of the other, it is necessary that those specifying 
equipment be thoroughly familiar with both pieces of equip- 
ment in order to insure the two working well together. 


GAS FUEL 


3C. FUEL. (Alt 2). Under normal conditions a natural 
gas from the Atwater field purchased from the St. Croix Pipe 
Line Co. is burned. This gas has a specific gravity of 0.6 
referred to air, a net heating value of 970 B.t.u. per cu. ft. at 60 
deg. F. and 30 in. of Hg. and the following analysis in per cent 
by volume: CH4, 93.5; No, 3.8; Ho, 1.9; CO, 0.5; COo, 0.2; Oo, 
0.4. Fuel oil is used for standby service only and always under 
manual control. 

4G. FUEL SUPPLY TO FURNACE, (Alt. 2.) a. PLantr 
GAs SuPPLy. Gas comes to the plant at a pressure of from 20 
to 80 lb. ga. and passes through a meter and pressure reducing 
station which will be set to maintain constant pressure of 15 lb. 
in an 8 in. header which runs in front of both boilers. This 
pressure reducing and regulating valve is a 6 in. double ported 
Findlay, Fig. No. 17A, with low lift V-ports, a Type D pressure 
pilot and a Fig. 172 remote control loading pilot. 

b. Burners. Eight Wadkin, Type 73, 23 in. Combination 
- oil and gas burners are installed, four on each boiler. Each burner 
has an adjustable air register as well as a Safeway combined 
interlocking gas and pilot valve to provide the operator with 
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means to equalize gas and secondary air between burners or to 
shut off any burner independent of the others. With a gas 
pressure of 10 lb. ga. at the burner inlet and a secondary air 
pressure of 0.5 in. w.g., the maximum capacity of each burner 
is about 31,500,000 B.t.u. per hr. corresponding to about 
20,800 cu. ft. per hr. measured at the actual conditions of 10 lb. 
ga. pressure and 100 deg. F., or 32,500 c.f.h. at standard condi- 
tions of 30 in. of mercury and 60 deg. F. The safe turndown is 
well over 4 to 1. 

ce. GAS ConTROL. Gas flows from the 8 in. header to each 
boiler through a 6 in. line to a manifold supplying the four burn- 
ers in parallel. The total gas flow to each boiler is to be controlled 
automatically by a single valve in this 6 in. line. The contrvi 
valves, one for each boiler, are to be supplied by the Contractor 
as part of the combustion control and should be designed so as 
to give accurate regulation for a range of from 25,000 to 180,- 
000 c.f.h. measured at standard conditions of 30 in. of mercury 
and 60 deg. F. A 4 in. double ported Findlay No. 81 valve with 
Formized type ports has suitable characteristics for this service. 
With a 1% in. valve lift, or about 85 per cent of the full travel, 
an inlet pressure of 13.5 lb. ga. and a pressure differential of 
3.5 lb., the maximum caapcity of this valve is 180,000 c.f. 
measured at standard conditions. At 15 lb. inlet pressure and 13 
lb. differential with a % in. valve lift, the capacity is 24,600 


“e.f.h. measured at standard conditions. 


The above valve is built for either diaphragm or lever opera- 
tion If, however, the Contractor wishes, he may use, subject to 
approval by the Engineer, a butterfly type or any other valve 
with suitable characteristics. The 6 in. line to each boiler is 
flanged ahead of the control valve for a standard Howson orifice 
to measure the gas flow to each boiler. The pipe at this point 1s 
6.065 in. I.D. and the orifice 4.43 in. in diameter with the up- 
stream tap 6 in. and the downstream tap 2% in. from the orifice 
face. Allowance must be made for a permanent pressure drop 
of about 1 lb. across this orifice at maximum load. 

Flow conditions as given are set by the maximum and mini- 
mum requirements with all four burners in operation as will be 
normally used under automatic control. All control valves have 
bypasses for emergency or low load operation and a Stanley No. 
18A spring loaded relief valve, set at 20 lb. ga., and located on 
the downstream side of the pressure reducing valve, protects 
the plant header, burners and related equipment against excessive 
yas pressures. 


OIL FIRING 


Steam and mechanical, or pressure, atomizing burners are 
the two types most commonly used for firing large boilers. A 
more recent type is the steam-mechanical atomizing type where 
mechanical atomization is used at high loads and steam atomiza- 
tion at lower loads. 

While some of the following sections have the pumps, 
burners and fuel control in specific combinations which may 
not agree with the combination used in a given plant, speci- 
fication needs can be met by selecting and combining the 
subsections as required. For simplicity both constant speed 
and variable speed oil pumps are used in section 4Ga, Alt. 3. 
When only one type of pump is used, obviously the need can 
be met by omitting the reference to the second type and 
revising the data accordingly. Similarly specification require- 
ments of a steam-mechanical atomization plant can be met by 
combining portions of Section 4Ge, Alt. 3, 4 or 5 as needed. 
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In principle, mechanical atomization is used at high ratings 
with the oil regulated by a control valve in the supply line. At 
lower ratings a differential regulator can be used to cut in 
and maintain a definite relation between the atomizing steam 
and the oil pressure. The arrangement to be used must be 
clearly outlined in the specifications. 

3C. FUEL (Alt. 3). Under normal conditions a No. 6 Mid- 
continent blended fuel oil supplied by the Clair Petroleum Prod- 
ucts Co. will be used. This oil has an A.P.I. gravity of 18.5, a 
heating value of 18,000 B.t.u. per lb., weighs 7.8 lb .per gal. and 
at 185 deg F., the temperature at the burner, a viscosity of about 
180 8.8.U. This oil runs about 1.05 per cent water and B.S. and a 
typical ultimate analysis used for gas calculations is in per cent: 
carbon, 81.5; hydrogen, 10.0; oxygen plus nitrogen, 6.9; sulphur, 
0.58. 


MECHANICAL ATOMIZATION 
Without Return 


4G. FUEL SUPPLY TO FURNACE. (Alt. 3). a. Om 
SuPPLy. Oil is pumped from the storage tank by a No. 6 Kelly 
Twin Combination fuel oil set consisting of two pumps, each 
with a maximum capacity of 35 g.p.m. One is a 6 by 4 by 6 
in. Kelly horizontal duplex steam driven pump, with a Master 
Fig. 16 pressure controller or pump governor, arranged for 
variable speed operation on 125 1b. saturated steam so as to main- 
tain a constant pressure of 200 lb. ga. oil pressure at the fuel 
control valve to the burner. The second pump is a Kelly No. 18 
rotary pump, driven by a 7.5 hp. Phoenix 440 v., 3 ph., 60 cycle 
induction motor arranged for starting and stopping from a hand 
operated safety switch mounted near the pump. The pressure 
of 200 lb. at the control valve is maintained constant by a spring 
loaded relief valve by-passing the excess oil to the pump suction. 
Oil temperature is held at 185 deg. F. so as to give an oil viscosity 
of 180 8.8.U. at the burners, by means of a Thomas Cat. No. 172 
temperature controller which regulates the steam supply to two 
Kelly Size 192 oil heaters. 

b. Burners. Each boiler has four Hatton Multiplex 16% 
in. pressure atomizing burners each with a maximum capacity 
of 2050 lb. or 263 gal. per hr. of oil with a pressure of 190 lb. ga. 
at the burner. The capacity range is about 1% to 1, giving a 
minimum capacity of about 1650 Ib. of oil per hr. with the 
required pressure at the burner estimated at about 90 lb. ga. 
All atomizers on each boiler are in parallel and will be cut in 
or out of service manually by the fireman as required to carry 
the steam load. The control should be capable of operating with- 
in practical steaming limits of the boiler with two or more 
atomizers in operation and shall incorporate interlocks, or other 
means of limiting the draft to the fuel capacity of the atomizers 
in operation. Manually operated valves and air registers are 
provided to equalize oil and air flow between the burners, and 
by-passes around the control valve allow manual operation under 
emergency or light load conditions. 

e. Om Controu. The oil flow to each boiler is controlled 
automatically by a single valve in a 1% in. line. The two valves 
required shall be supplied by the Contractor as part of the com- 
bustion control and shall give good regulation over a range of 
from 250 to 1100 g.p.h. Valve size and characteristics must 
conform to the needs of the burners and oil system, so as to give 
a boiler output approximately proportional to the valve lift, or, 
so that at least 50 per cent of the valve travel is utilized over 
the extreme expected load range of the boiler under automatic 
control. Suitable characteristics are given by a % in. single 
V ported Findlay No. 217 with a maximum valve travel of ¥% in. 
The capacity of this valve with a pressure differential of 6 lb. 
and a valve lift of y% in. is 1100 g.p.h. A Huntley Style A, Size 
2 valve with adjustable rectangular parts also has. desirabic 
characteristics. 


MECHANICAL ATOMIZATION WitH Return LINE ContTROL 


4G. FUEL SUPPLY TO FURNACE (Alt. 4), a and b. 
Om SupPLyY AND BURNERS. Give the data for pumps and 
burners as indicated by corresponding subsections of Section 
4G (Alt. 3) and add the details of the control as required. 
The constant differential control mentioned below is not al- 
ways used. Whether it is or not used is important from the 
combustion control standpoint because it simplifies the prob- 
lem by widening the range of operation possible with a single 
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control valve and changes the control requirements to the 
pressure characteristics mentioned. Sometimes the same effect 
is obtained and the return of hot oil to the pump suction is 
eliminated by using a small constant speed auxiliary oil 
pump at each boiler. 

ce. CONTROL. Oil is supplied to each boiler through a 1% in. 
line and the return from each boiler to the pump suction is 
through a single line of the same size. Each boiler has a Penny 
differential control acting independently of the combustion con- 
trol to maintain a constant differential of 40 lb. across the burner 
tip, regardless of the number of burners in operation. The 
control valve is located in the return line. It is closed when the 
burners are operating at maximum capacity and is opened as 
the capacity or boiler load decreases. Due to the action of the 
differential control the relation between the quantity of oil 
pumped and the return pressure is nearly a straight line function. 
The Contractors shall supply for each boiler as part of the com- 
bustion control, return line control valve with suitable characteris- 
tics for this service. (Add flow and pressure data needed for 


valve selection to fit conditions as illustrated in Sect. 4G, Alt. 3). 


STEAM ATOMIZATION 


4G. FUEL SUPPLY TO FURNACE. (Alt. 5). (For 
steam atomizing burners, give the data for pumps, burners 
and oil control as indicated by Section 4G (Alt. 3) and add 
the following: 

d. Steam Controt. Steam required for each burner for 
atomization is approximately 400 lb. per hr. at the maximum 
capacity of 2050 lb. of oil per hr. and about 175 lb. per hr. of 
steam at the minimum burner capacity. Steam pressure require- 
ments at the burner are approximately 125 and 30 lb. ga. respec- 
tively under these two conditions. The control valves, one for 
each boiler, shall be furnished by the Contractor for automatic 
control in conjunction with the oil valve. The two may be 
separate or arranged in duplex form similar to Mohawk Duplex 
Valve No. 16. The valve shall be designed with regard to the 
characteristics of the oil control valve so as to give good steam 
economy and burner efficiency at all loads. Means shall also 
be provided so that the relative positions between the two valves 
can be changed manually so as to better match their respective 
characteristics. Steam for atomization is supplied at 150 lb. ga., 
375 deg. F. through a single 2 in. steam line on each. boiler. This 
steam is taken from the saturated steam header on the boiler 
through a Vance No. 61 pressure reducing valve. 


STOKERS 


4G. FUEL SUPPLY TO FURNACE. (Alt. 6). a. STOKERS. 
Each boiler is fired by a Mason Super Special No. 2 spreader 
type stoker with a fuel burning capacity of 9500 lb. per hi. 
when supplied with 2 in. of draft in the stoker windbox. Each 
stoker has 20 in. diam. rotors and four 4 by 13 ft. sections of 
manually operated dumping grates, giving a total grate area 
of 208 sq. ft. per furnace. Each front corner of each furnace 
has a steam jet made by the Higby Foundry Co., 4729 E. Water 
St., Chicago, Ill. The steam jets will be operated manually by 
the fireman as required. 

b. Drives AND ContTROL. The rotating element of each of 
the four sections is driven at 500 r.p.m., through V-belts and a 
Sampson Style 16 speed changer, by a dual drive. At one end 
of each rotor shaft is a Phoenix 3 hp., Type CX 1750 r.p.m., 
440 v., 3 ph., 60 cycle constant speed motor with a Savage Cat 
No. 1857 starter mounted near the stoker. At the other end is a 
Johnson Type XX, 3 hp. turbine with a constant speed governor. 

ce. Furent Controu. A crank at the end of the main shaft 
drives a reciprocating feeder mounted in the hopper above the 
rotor. The length of the feeder stroke is controlled by the 
standard Mason ratchet arrangement with a sliding wedge, the 
position of which is to be contolled automatically. The four wedges 
on a single boiler may be controlled from one regulator or 
operating member if desired. Details of the ratchet and wedge 
are shown as a detail of Dwg. .... traced from the Mason Dwg. 
No. 1846D. (This sketch is not reproduced here.) 


CHAIN GRATE STOKER—MEcHANICAL SPEED CHANGER 


4G. FUEL SUPPLY TO FURNACE. (Alt. 7). a. STOKERS. 
Each boiler is fired by a 11 ft. 6 in. by 22 ft. Simplex Model 
17, sia zone chain grate stoker with 258 sq. ft. of grate area and 
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a maximum fuel burning capacity of 9500 lb. of coal per hr. 
with 2.5 in. w.g. draft available in the stoker windbox. Each 
is provided with a manually adjusted feed gate for controlling 
the thickness of the fuel bed. The air or forced draft pressure 
distribution between zones is controlled by manually operated 
dampers. 

b. Drives. Each stoker is driven by a Phoenix 3 hp., 1150 
r.p.m. Type K, 440 v., 3 ph., 60 cycle motor through gears and 
a Francis No. 17 mechanical speed changer. This speed changer, 
which is on the motor side of the gears, has a range of 11 to 
1. This will operate the stoker shaft at speeds of from 1 to 4 
min. per rev. The gears are not provided with means of changing 
the gear ratio. 

ce. ConTROL. Control of stoker is to be accomplished auto- 
matically through a lever on the speed changer. This lever is 
18 in. long, swings through an are of 20 deg. in a horizontal 
plane above the machine and requires an operating torque of 
275 ft. lb. The operating force may be applied to the lever at 
any distance from 12 to 18 in. from the pivoted end but the 
construction prohibits closer attachment. The motor and speed 
changer are mounted on top of the stoker worm gear. The 
operating member may be mounted on a column directly to one 
side of, and about 18 in. from, the lever or may be mounted 
on the floor and the force transmitted through a suitable lever 
and bell crank arrangement. 

d. METERING CONNECTION. The gears and speed changer 
are totally enclosed but should a tachometer be needed with the 
control to measure stoker speed it may be driven from the 2 in. 
shaft of the worm gear which extends about 6 in. outside of the 
gear housing. This shaft has a % in. keyway, 4% in. deep and 
the speed range is from 200 to 800 r.p.m. Details of the drive 
and shaft are shown on the manufacturer’s drawing No. 430-3-6. 


UNDERFEED STOKER—VarIABLE SPEED Motor DRIVE 


4G. FUEL SUPPLY TO FURNACE. (Alt. 8). a. SToKer. 
Each boiler is fired by a Union, multiple retort Type A stoker 
with 160 sq. ft. of projected grate area, and a maximum fuel 
burning capacity of 9500 lb. of coal per hour with a draft of 
5 in. w.g. in the stoker windbox. The stokers are provided with 


manual adjustment for control of fuel bed and manually operated. 


dampers in the windbox for guiding the air and controlling the 
pressure at the overfire section. 

b. Drive. Each of the two stokers is driven by a Phoenix 
5 hp., Type AY, 440 v., 8 ph., 60 cycle brush shifting motor 
with a speed range of from 600 to 2400 rpm. The motor ix 
equipped with a Savage Cat. No. 1731 starter arranged for manual 
operation from a station near the stoker. The motor drives the 
stoker crank shaft through a gear box at a speed of from % 
to 1 r.p.m. and is set with the shaft parallel to the stoker shaft. 
The gear box is equipped with a high speed, low speed, and 
neutral position. The control should be designed for operation 
with the power box in low speed. Necessary change in gear box 
position will be made by the operator. 

ce. ContTroL. Speed control of the motor is to be effected 
automatically by moving the brush yoke on the motor frame. 
The shaft by which this change is made requires a full 180 deg. 
of rotation and is now equipped with the short lever supplied 
as standard equipment with the motor and suitable only for hand 
control. It is located on the front end of the motor and moves 
in a vertical plane at right angles to the motor shaft. For 
automatic operation this lever may be replaced by a sprocket or 
by a pilot motor as most convenient for the Contractor. Gears 
or pilot motor and levers as needed shall be supplied by the 
Purchaser insofar as they can be purchased from the motor manu- 
facturer as standard parts. The pilot motor normally supplied by 
the motor manufacturer is a Phoenix, Type A, a.c. split field 
series motor operated from either a 75 or 115v. tap of a special 
transformer. 


OTHER STOKER DRIVES 


Many different stoker drives are used. The data in Section 
4Ge (Alt. 8) is typical of all types of variable speed motors 


—i.e., data on motor, starter and method of operation. See- 
tion 4Ge (Alt. 7) is typical of speed changers. Two other 
common drives are: 
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STOKERS—Hyprav.ic Drive 


4G. FUEL SUPPLY TO FURNACE (Alt. 9). 
tions 2 and ¢ of 4G (Alts. 7 and 8) as needed. 

b. Drive. Each of the two stokers is driven by a Beloit, Size 
3, hydraulic transmission with a speed range of 15 to 1. The 
oil supply pump for the drive is driven by a Phoenix 5 hp., 1150 
r.p.m., 440 v., 8 ph., 60 cycle Type AR motor with a Phoenix 
Cat. No. 1880 starter mounted near the stoker. 

d. Controt. Speed of the stoker is to be effected auto- 
matically by moving a rack which changes the length of the oil 
pump stroke. This rack has a full travel of 3 in. It is set hori- 
zontally above the main drive at right angles to the motor shaft 
and has a handwheel for manual control. Space is available at 
the end of the wnit for mounting the regulator, necessary levers 
and supports. Details of the drive construction are shown on the 
Beloit Foundry Co.’s drawing No. 347X. 

e. METERING CONNECTION. (This is a positive drive and 
the position of the rack is in itself a measure of the stoker 
speed. For control manufacturers who prefer to use a tachometer, 
give the data similar to Section 4Ge, Alt 7.) 


Use See- 


STOKERS—StTEAM ENGINES OR TURBINES 


4G. FUEL SUPPLY TO FURNACE (Alt. 10). Use sec- 
tions a and ¢ of Section 4G (Alts. 7 and 8) as needed. 

b. Drive AND ContrROL. Each stoker is belted to an England 
Vertical Type T, 34%, by 4 in., 4 hp. steam engine supplied with 
steam by a 1 in. line about 50 ft. long with three right angle 
bends from the 125 lb. ga. saturaed header. The steam connec- 
tion on the engine is % in. with the frame machined and drilled 
in accordance with the American Standards A.S.A. B16a-1933 for 
125 lb. cast iron pipe flanges and flanged fittings. At its mazi- 
mum speed of 500 r.p.m., the engine drives the stoker shaft at 1 
r.p.m. The maximum steam consumption of the engine is 256 lb. 
per hr. The Contractor is to supply as part of the combustion 
control, the steam valve or governor required to automatically 
control the speed. To pull its maximum load 118 Ib. gage 
steam pressure is required in the steam chest and the steam 
valve must be of sufficient size so that the maximum flow can be 
obtained with @ pressure differential of not more than 5 lb. ga. 
The valve and governor used must provide for the variable torque 
requirements of the stoker and also prevent stalling of the engine 
at low loads. (Add details of gear box used.) 


PULVERIZED COAL 


Pulverized coal is widely used in plants of all sizes. The 
original bin or central system, in which the coal is pulverized 
and stored in bins to be fired as needed, has been largely 
superseded in the newer plants by the unit or direct fired 
system, in which the coal is pulverized and blown directly 
into the furnace without utilizing an intermediate storage. 

Several types of mills are in use and to a certain extent 
the coal feed and control is determined by the mill selected. 
Some mills, however, may be equipped with one of several 
feeders and the feeders in turn may be driven and controlled 
in different ways so that it is necessary to be specific regard- 
ing the mill, the feeder, and both the raw and pulverized 
coal feed. In many cases the raw coal feeder is controlled 
independently of the combustion control which must then 
control the pulverized coal feed to the furnace by a damper 
in the primary air duct or in the duct carrying the coal-air 
mixture. One such arrangement is covered by Sec. 4Ge, Alt. 11. 
Fuel metering can often be made by measuring the primary 
air flow and assuming that a given quantity of air carries 
a given’ quantity of coal dust. 

When the raw coal feeder is directly under the combus- 
tion control, a metered indication may be possible as in Sec. 
4Ge and d, Alt. 1, or it may be necessary to resort to pure 
positioning as in Sec. 4Ge, Alt. 13. To increase the flexibility, 
for operating convenience, or to eliminate the problem of time 
lag brought about by the coal storage capacity of the mill, both 
feeder and damper control is sometimes resorted to as in Sec. 
4Ge, Alt. 14. The examples which follow are only a few of the 
arrangements used and when included in specifications should 
be amplified by the additional details covered by the com- 
plete Sec. 4G, Alt. 1. 
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PULVERIZED COAL—CENTRAL OR BIN SYSTEM 


4G. FUEL SUPPLY TO FURNACE (Alt. 11). Give data 
on pulverizers, feeders and control burners, metering connection 
and primary as in Sections 4Ga to d and (Alt. 1) as a matter of 
general information and add a brief description of the arrange- 
ment for getting pulverized coal from pulverizers to bunkers 
such as: Pulverized coal from the cyclones on the outlet side of 
the pulverizers is pumped to the pulverized coal bunkers above 
the boiler by one of two Howson screw type coal pumps. 

b. Burners. Same data as Alt. 1. 

4Ge. FEEDERS AND CONTROL (Alt. 12). Raw coal 
is supplied to each mill through a Wagner Model CC, Size 2 
feeder driven by a Phoenix, Type KC, 1 hp., 110 v., 3 ph., 60 
cycle constant speed motor with a Phoenia Style 832 starter. This 
feeder is operated intermittently, and independently of the com- 
bustion control by a Wagner Type A control. The pulverized 
coal feed to the boiler is to be regulated by the automaite com- 
bustion control through a damper in the 10 in. diam. duct lead- 
ing from the mill to the burner. The duct is vertical and the 
damper is 4 ft. above the floor. Details of the damper, with a 
cut-a-way section to limit the minimum coal flow, is shown by 
the drawing No. .. (Not reproduced). The primary air flow is 
metered in a Venturi section and the calculated pressure differen- 
tials are: full load, 2.2 in. w.g.; half load, 0.6 in. w.g.; quarter 
load, 0.2 in. w.g. 

4Ge. . FEEDERS AND CONTROL (Alt. 13). Hach pul- 
verizer has a Grayton Size 3, Star feeder driven by V-belts from 
the pulverizer shaft. The raw coal feed to the mill is to be 
controlled automatically, through the standard Grayton pawl 
and ratchet arrangement in which the movement of the feeder 
rotor for each revolution of the driving crank is determined 
by positioning a lever. Details and dimensions are shown in 
the manufacturers Bulletin P 17, page 36 and by Drawing 
No. 1875 revised 4-6-37. 

4Ge. FEEDERS AND CONTROL (Alt. 14). The fuel 
feed-is to be controlled automatically by simultaneous adjustment 
of the raw coal feeder and the air flow to the primary air fan. 
The raw coal feeder is a Jenkins Size 6, driven by a Phoenix 
Type K C, 1 hp., 1150 r.p.m., 110 v., 8 ph., 60 cycle constant 
speed motor and equipped with a two speed gear box which gives 
a table speed of 18 or 28 r.p.m. It is expected that the high 
speed will be used in and be adequate for normal operation, and 
when required the speed change will be made manually by the 
operator. The raw coal feed is controlled by positioning a knife 
or plow on the rotating table by means of a lever as shown by 
the detail drawing No. .. (Not reproduced here). Details of 
the damper in the 12 in. diam. to the primary air duct are 
shown on the same drawing. 


FORCED AND INDUCED DRAFT FANS 


A large variety of fan drives are also used, Data on the 
fan itself should always be included in the specifications as 
shown by Sections 4Ha and 4Ja, Alt. 1. With a constant 
speed drive and dampers, only the general features of the 
drive are necessary but all details of the dampers should be 
included as in the latter part of Section 4Jc, Alt. 1 which 
also covers a combination of multispeed motors and dampers. 
For inlet vane control see Sec. 4He, Alt., 1; for typical variable 
speed motor drive see Sec. 4Ge, Alt. 1 and 8; for mechanical 
speed changer see Sec. 4Ge, Alt. 7; for a steam engine drive 
see Sec. 4Ge, Alt. 9. Steam turbine drive data is similar to 
that for engines and can be worded as follows for either 
stoker or fan drives: 


STEAM TURBINE DRIVE 


4H and 4J, Alt. 2. a. Fans. Use same type of data as 
in Section 4He and 4Je of Alt. 1 and 


b. Drives AND ControL. Each fan is driven by a Justin 
Type E mechanical drive turbine geared to drive the fan (or the 
stoker shaft) at a maximum speed of 1100 r.p.m. The turbine is 
supplied with 450 lb. ga., 550 deg. F. steam and exhausts at 5 
lb. ga. At its rated capacity of 68 hp. and 5000 r.p.m. an inlet 
ring pressure of 407 lb. is needed and the steam consumption is 
2350 lb. per hr. This steam is supplied through a 1% in. line about 
50 ft. long and with two right angle bends. The steam inlet 


CHICAGO, DECEMBER, 1939 


to the turbine is 1 in. with the casting machined and drilled in 
accordance with American Standards B 16e-1989. 


e. CoNnTROL. The speed control valve or governor is to be 
supplied by the Contractor as part of the combustion control 
and shali be large enough so that the pressure differential at 
maximum flow does not exceed 25 Ib. This valve or governor 
shall be designed or arranged to provide for varying torque 
requirements under different operating conditions. A hand oper- 
ated by-pass valve is provided for emergency or low load opera- 
tion. (If dampers are used add data, also method of operation 
and the control requirements desired.) 


HYDRAULIC COUPLING—O1L Pump Type 


4G and 4J (Alt. 3). Use data on fans as in Sec. 4Ga or 
4Ja. 

b. Drives. Each fan is driven through a hydraulic coupling 
by a Phoenix Type AH, 440 v., 3 ph., 60 cycle, 60 hp., 1150 
r.p.m. induction motor equipped with a Phoenix Style 1428 across- 
the-line starter located near the fan. The hydraulic couplings are 
Bullock Type C, No. 15% with a speed range of 5 to 1, the mazi- 
mum fan speed being about 1100 r.p.m. The size of the coupling 
oil pump used is sufficient to give full range of speed from one 
extreme to the other in about 1% min. 

ce. CONTROL AND Dampers. The flow of gas (or air) is con- 
trolled automatically through fan speed by changing the quantity 
of oil in the coupling. Hither the reversible pump, or continu- 
ously running pump with regulating valves, may be used as more 
convenient to the Contractor, provided the desired regulation 
can be obtained with the combination of coupling and control 
proposed. The coupling contract includes a Monon Type R. 
% hp., 440 v., 8 ph., 1750 r.p.m. motor suitable for either con- 
tinuous or reversing operation, necessary oil piping but no motor 
starter. 

The Contractor shall supply as part of the combustion control, 
parts and equipment required to give the elected method of speed 
control. 


HYDRAULIC COUPLING—Scoor Type 


Section 4Jc. (Alt. 4). ConTRoL AND Dampers. The flow 
of gas is controlled through the fan speed by changing the quan- 
tity of oil in the coupling by means of an adjustable scoop tube. 
This scoop tube may be positioned in one of two ways as con- 
venient for the Contractor: first, by means of a pilot motor; 
second, by means of a lever. The lever is 12 in. long and must 
move through an are of about 58 deg. in a plane perpendicular 
to the coupling shaft. This 58 deg. arc may be located anywhere 
except in the bottom 120 deg. of the circle where the main shaft 
interferes. This shaft also prevents the use of a sprocket wheel 
of more than 3 in. diameter for use in connection with a pilot 
motor. The pilot motor must be mounted at or above the scoop 
tube shaft, which is 3% in. vertically above the centerline of the 
driven shaft. Details of the arrangement are shown by the manu- 
facturer’s drawing No. 1632-44. Provisions to accommodate the 
control will be made by the Purchaser. 


NATURAL DRAFT 


The specifications can be simpler than with forced draft 
but the arrangement can be the same. Sections 1 and 2 re- 
quire no change except the omission of sections as needed. 
Section 3 requires little change in form beyond that necessary 
to make the descriptive material comply with the plant in 
question. Several parts of Section 4 will be automatically 
eliminated because the equipment is not used. Section 4G, 
Fuel Supply to Furnace, must be included with the data 
revised to comply with the operating conditions for which 
it was purchased. In place of Section 4J. Induced Draft Fans, 
substitute a description of the uptake damper, stack and 
breeching with the maximum draft available at the uptake 
damper. For a simple control, all of the parts marked ** 
should be omitted but for a more elaborate control, more 
care must be exercised so as to avoid omitting sections 
needed to clearly outline what the control is expected to ac- 
eomplish. When forced draft is used without induced draft 
fans, the changes necessary in the specifications as written 
are quite apparent. 
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Wendell L. Willkie, who played the role of Paul Revere in the late 
controversy between the Utilities and the Administration, spoke at the 
dedication of the new Bryce E. Morrow plant of the Consumers Power 
Co. near Kalamazoo, Mich., on Nov. 8. Mr. Willkie, president of the 
Commonwealth & Southern Corp. and chairman of the board of the 
Consumers Power Co, shared the program with several Consumers ex- 
ecutives: D. E. Karn, vice president and general manager; Frank G. 
Boyce, vice president and manager of the electric production and trans- 
mission department; and H. S. Richmond, district manager. 


Bryce E. Morrow Plant 


BRYCE E. MORROW Plant, dedicated on Nov. 8, is the 
second largest of the Consumers Power Co. plants and adds 
70,000 kw. of capacity to the interconnected system which 
covers a major portion of southern Michigan. This capacity 
is in two General Electric 35,000 kw., 14,400 v., 3 ph., 60 cycle, 
3600 r.p.m, hydrogen cooled units. Turbines are of the tandem 
compound, double flow type, with 21 stages each, operating 
with 800 lb., 850 deg. F. at the throttle and exhausting to 
Foster Wheeler 33,000 sq. ft. condensers. The plant is located 
east of Kalamazoo across the Kalamazoo River from Comstock. 
Condenser cooling water is taken from the river, a low dam 
having been constructed to give adequate storage. 

Steam is supplied by two 400,000 lb. per hr. Foster Wheeler 
steam generating units with water walls, economizer, tubular 
type air heaters and bypass damper control of the super- 
heat. Each unit is fired by two Hardinge conical ball mills 
each supplying two Peabody burners. Feeders and fans are 
located on the operating floor with the mills themselves en- 
cased in sound proof housings, on the lower level. 


Each boiler has a Sirroco Type 8S. T. fly ash collector and - 


one forced and one induced draft motor driven fans. Turbines 
are arranged for bleeding at five points, the first two being 
utilized for the evaporator, the last three for three closed 
heaters. A more detailed description of the station, with plan, 
cross section and flow drawings appeared on page 164 of the 
March, 1938, issue in an article by Geo. C. Daniels, chief 
mechanical engineer of The Commonwealth & Southern Corp. 

In normal operation the plant will consume about 200,000 
t. of coal annually and a storage area with 165,000 t. capacity 
has been provided. Coal is stored and reclaimed by an 8 cu. yd. 
Sauerman drag scraper system. The storage area is semi-circular 
in shape and the Sauerman Crescent bucket operates back 
and forth between a headpost located at the track hopper and 
a self-propelled tail tower which travels on a 20-ft. ga. track 
laid around the curved edge of the area. The maximum capac- 
ity demanded of the scraper, either storing or reclaiming, is 
200 t. per hr., the rated capacity of the 8 cu. yd. bucket when 
operating on a haul of 300 ft. 

Coal will be piled to an average height of 25 ft. The 


scraper operator, stationed in a control tower over the scraper 
hoist, operates the scraper by means of push buttons and levers, 
He also controls the movement of the tail tower by a reversing 
drum switch. A power cable supported by a catenary messenger 
cable is suspended on the radius between the headpost and the 
tail tower. From the track hopper coal is carried to the plant 
by a Bartlett & Snow conveying system. 

Mr. Willkie, carrying on the fight for the preservation of 
America’s free tradition and free enterprise, said: “This new 
power plant is a symbol of better standards of living for the 
people, a symbol of men at work, and wages creating a widen- 
ing circle of employment—and more than a symbol, it is a 
living demonstration of the fruits of freedom in enterprise 
in the American way. ... The three fundamentals, without which 
there cannot be real democracy, are the democratic process, 
civil liberties, and free enterprise.” These three foundations 
of American democracy he compared to a tripod, in that if 
one is destroyed, all will collapse. 
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INTRODUCING MR. MORRIS 


When we launched the "Practical Engineer" last 
summer we did it with the intention of keeping it 
alive and vigorous. We felt that one man should 
be responsible for its contents at any one time but 
to keep it from growing stale or monotonous this 
responsibility should be changed frequently. | was 
ag the job of launching it, of fashioning the first 
ew issues out of material that was available and 
directing its course into channels of interest that 
would make it valuable and entertaining to prac- 
tical men. Its success during the past six months 
has exceeded all my expectations and it is not 
without regret that | now relinquish the editorship 
to my staff associate, Richard Morris, but | realize 
more than anyone else the desirability of this 
change. | hope to be back with you again in a 
year but in the meantime Mr. Morris and next July 
Mr. Turner of our staff will be in charge and | 
assure you they will maintain your interest. The 
general informal character of the section will be pre- 
served but each man in his turn will give to it the 
individuality that is peculiarly his and you will find 
that refreshing. It has been a pleasure for me to 
work with all of you who have been so helpful in 
making this section a success, so in saying au revoir, 
| want to thank you and, since this is the December 
number, wish you all a very Merry Christmas. 

Andrew Kramer. 
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Mr. Knapp has been a subscription salesman for Power Plant En- 
gineering for twenty odd years. During that time he has visited and 
re-visited thousands of plants and institutions and many of you along 
the Eastern seaboard know him personally. His close and continuous 
contact with engineers of all classes in plants of all sizes and types 
provide him with a unique and enviable knowledge of conditions and 
opportunities in the power plant industry, so we asked him to write 
this article. He has done a "swell" job and no matter what your 
status in the industry, whether you are a coal passer or the power 
superintendent of a great plant, you will find his discussion of the 
subject of interest and quite possibly of value. Ed. 





So, You Want To Be 
An Engineer ? 


URING MANY YEARS OF 
TRAVEL among power plants of 


all sizes and classes, I have frequentiy 


heard older men attempt to dissuade 
younger men from entering the “pro- 
fession,” contending that the outlook 
was dismal. This attitude of older 
men is more or less characteristic in 
all trades and professions and whatever 
basis an individual may have for such 
an attitude, my own broad contact 
with the power industry leads me to 
quite opposite conclusions, indeed, in 
this short consideration of the subject 
I hope to show that the power plant 
industry is one of the largest and most 
diversified in the world and that it 
offers as much, if not more, opportunity 
than other modern industrial fields. 
Those holding opposite views probably 
do not comprehend the extent of its 
horizontal ramifications or fail to ap- 
preciate effective methods of advanc- 
ing themselves; in some instances the 
attitude may be the result of acci- 
dental adverse experiences. 

Stationary engineering has three 
fairly distinct divisions; utility, indus- 
trial and service. To a certain extent 
these three divisions present common 
characterstics but each one presents 
specialized aspects and opportunities 
which may attract a man to them. 
Originally, many young men followed 
their father’s footsteps in choosing this 
as their life’s work but their number 
appears to be decreasing, mainly be- 
cause of changes in methods and part- 
ly because of the attitude on the part 
of the older men referred to above— 
the older engineer influencing his son 
unfavorably. 

During the past two or three decades 
a considerable number of men have 
migrated from the marine field as the 
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demand on the sea diminished. Gen- 
erally, the marine man becomes a 
capable and desirable stationary en- 
gineer, having the advantage of a 
thorough training in both operating 
and repair work the latter usually with 
limited equipment, a good training in 
accuracy and cleanliness and, general- 
ly, a robust. physical condition. 

The marine service is the only one 
of the mobile branches of the industry 
which provides good men for the sta- 
tionary field. There is some inter- 
change between the land portable and 
stationary but these men, while general- 
ly efficient workers, seldom reach the 
top ranks. There is little migration 
from the locomotive to the stationary 
and still less from the automotive. 

Many young men enter the power 
plant field because they feel incumbent 
to establish a connection upon com- 
pleting a technical school or college 
course, some because of a preference for 
the work while others enter it merely 
because of a chance opportunity. Ad- 
mitting the value of technical knowl- 
edge, it is not always true that tech- 

















Older men frequently dissuade 
younger men from entering 


nical training acquired previous to em- 
ployment produces the best results. The 
technical graduate ostensibly must work 
down from a higher and more com- 
prehensive status to a lower and more 
specialized one and he often fails to 
appreciate the essential object of his 
work, the economical production of 
light, heat and power. From a com- 
mon sense viewpoint he is working 
backwards. 

This is not true of the practical 
man who forges ahead by absorbing 
knowledge adequate for the job at hand 
and who later acquires technical 
knowledge for the job to come. The 
practical man often envies the technical 
man and frequently is held back by 
an inferiority complex, but he should 
derive consolation and renewed de- 
termination from the fact that the 
technical graduate has acquired a great 
deal more knowledge than he actually 
needs for his job and frequently much 
more than he needs for the work which 
he may expect to perform in the future. 

The bulk of power plant personnel, 
however, is recruited from the vast 
army of young untrained and inex- 
perienced men who at some time or 
other make the connection simply be- 
cause they need a job. These men 
usually fill positions in the lower 
brackets, often on the coal pile, and, 
while the percentage of those attain- 
ing advancement is small, yet this group 
produces some of the most valuable 
men in the business. They have the 
advantage of starting from scratch, 
lack erroneous preconceptions of the 
work and usually advance from job to 
job in a constructive rotation favorable 
to the attainment of substantial 
knowledge. 
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Tue Utinity FIevp 

The utility field is divided into two 
parts, the publicly owned plants and 
those privately owned. Opportunities 
in the former are somewhat limited, 
first by the ‘relatively small size of 
the plants and secondly by the political 
angle. The capable top men, those 
qualified to take charge, are very much 
in demand regardless of political affilia- 
tions, but the average operating and 
maintenance engineer does not advance 
readily. Of course, it pays him to learn 
as much as he can so as to place him 
in a position to “cash in” if a better 
opportunity presents itself. Consult- 
ing engineers of lesser prestige find 
numerous clients in this field as the 
properties are seldom affiliated with 
other interests. 

Contrasted with the situation in the 
publicly owned plant field, opportuni- 
ties in the privately owned utility field 
are enormous. Strangely enough, so- 
called government competition has 
enhanced chances in operating com- 
panies because many of them now do 
the larger part of their construction 
work which was formerly let out to 
outside engineers and contractors. It 
is difficult, however, to devise a formula 
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You may even smell a potential job 


for advancement in this field other 
than hard work, the proper use of per- 
sonal ingenuity and mastering the 
knack of working in harmony with the 
entire organization. Men who possess 
these qualities are usually advanced 
almost automatically. There is little 
migration of employment from one 
company to another, particularly in 
the operating departments, but there 
is a fair amount of this in the construc- 
tion and engineering departments. 
Long tenure of employment is an estab- 
lished condition. The young technical 
graduate has a distinct advantage in 
these companies because the work is 
more intricate and expansive and he 
is better trained to grasp it. In the 
designing and engineering departments 
he is practically indispensable. Despite 
this a surprisingly large number of 
men, originally non-technical, are in 
charge of large station operation and 
construction. 


OPPORTUNITIES IN THE INDUSTRIAL FIELD 

Records indicate that the tenure of 
employment in the industrial field is 
much shorter than in the utility field. 
This is attributable, mainly, to two fac- 
tors, first uncertainty in the structure 
of organization due to fluctuation in 
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production and secondly, the ever immi- 
nent contingency that industrial plants 
may change to the use of purchased 
power or steam, or both, which nullify 
or diminish the engineer’s importance. 
For these reasons the industrial engi- 
neer should be continually on the alert 
for a new opening even if only as an 
emergency measure. Occasionally one 
betters himself in making a change but 
a vast army of engineers jump from 
job to job without advancement, losing 
considerable time and remuneration 
during idle periods. When diminished 
plant production knocks the engineer 
out of a job, there is not much he can 
do about it except look for another 
opening or await industrial recovery, 
utilizing his spare time to best advan- 
tage. 

For those engineers, however, who 
are faced with impending discontinu- 
ance of all or part of their power house 
in favor of purchased power, there is, 
fortunately, a very favorable solution; 
let them gradually work themselves 
into other lines of endeavor which are 
affiliated with their job. First, they 
should learn as much as possible about 
the maintenance and operation of 
equipment outside the power plant 
proper but in some way associated, 
such as heating systems, piping, elec- 
trical equipment which are practically 
always present; sometimes such asso- 
ciated lines include automotive, por- 
table and locomotive equipment. As 
much as possible should be learned 
about the upkeep of the production 
machinery and wherever possible about 
the production processes themselves. 
Most engineers have the advantage of 
having to work, periodically, in sections 
of the plant apart from the power house, 
particularly where steam and electric 
power are applied for process work, 
and have a unique opportunity for ac- 
quiring knowledge of many other 
phases of the business. Since the en- 
gineer’s background includes some 
knowledge of steam, electric and usu- 
ally machine shop work, he is par- 
ticularly adapted to assimilate knowl- 
edge of production methods and the 
jump from chief engineer to assistant 
superintendent should be much more 
common than it actually is. 

There is, however, a simple explan- 
ation for lack of this kind of advance- 
ment, one which is quite obvious if 
one has had personal contact with 
some of the “old timers” many of whom 
are by no means old in years. 

When some agency induces the 
management to purchase power or 
steam or both, thereby shutting down 
all or part of the existing power plant, 
by far too many engineers assume a 
defeatist attitude, some actually quit- 
ting the job while others retrograde 
to lower positions, frequently becoming 
ordinary handy men. It is unnecessary 
to comment on the folly of such a 
course of action. In such cases the 
engineer should first make a thorough 
study of the power costs to make cer- 
tain that the management is pursuing 
the proper course and to try to win 
back the plant if he finds that the 





move is wrong. If he is unable to do 
this, which usually is the case regard- 
less of whether it is proper, he is 
foolish to neglect the big opportunity 
to master other phases of the business 
with which he is associated. More 
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The hotel engineer has close associa- 
tion with the patrons 


often it is a blessing to some of these 
men to have the old time power plants 
discontinued as most of them are sordid 
places with sweat box temperatures 
and inadequate ventilation and with 
no provision for acoustic relief; they 
are unfit for human occupancy. It is 
a sad commentary on the state of 
progress in industry that thousands of 
such plants are in existence today. 
(Amen! Ed.) 

Engineers in the industrial field who 
stay in power plant work permanently 
usually advance in their own companies 
due to their own ingenuity in effecting 
economies (provided that they are not 
too reticent to let the management 
know about it) or, in the absence of 
expansion by their own employer, 
through merely keeping their eyes open 
for bigger opportunities, many of which 
are of a supervising nature in which 
they have charge of more than one 
property. Again there is no set rule 
for learning of these openings except 
to have recourse to the five senses, par- 
ticularly hearing and sight; you hear 
of a new job or you read about it; 
you may actually see a property in the 
course of construction, particularly the 
conspicuous smoke stack, and infer that 
there is an opening there. You learn 
of a dismissal, an advancement or a 
demise and naturally you infer that 
these circumstances create an opening. 
You may even smell a potential job 
such as a tannery, packing plant, paper 
mill or brewery, all of which emanate 
distinctive odors. If you are saunter- 
ing by a property and a brick falls on 
your head you may be benefited by 
sense of feeling. Taste does not play 
such a large part but you may partake 
of some particular palatable product 
and infer that the producer has demand 
for a good engineer. (N.B. The brew- 
ery field is overcrowded and distilleries 
do not permit their employeers to im- 
bibe while working.) 

If you do find a new opening it is 
of prime importance to determine the 
proper individuals to contact. It is 
generally best to aim high as it is 
usually more comfortable to work from 
the big fellow down than it is to work 
from the little fellow up, providing 
of course that these steps are necessary 
which they frequently are. The con- 
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sulting engineer is usually a good man 
to approch as his engineering prestige 
should carry weight with the manage- 
ment. In the absence or inavailability 
of such, try to contact some executive 
of the organization, preferably one who 
has a kinship of indirect friendship, 
nationality or fraternalism. 

Classified advertisements in mnews- 
papers and periodicals are of doubtful 
value, mainly because of the large 
amount of competition encountered. 
It is also quite common that such ad- 
vertisements, usually without the 
knowledge of the publisher, turn out 
to be “blind ads” used to obtain leads 
for sale of some other product such 
as a set of books, a course of study, 
an employment service or almost any- 
thing which might appeal to a dissatis- 
fied person. 

To summarize, the industrial field 
with its many opportunities within it- 
self and the closely associated ones 
outside of itself offers the most numer- 
ous possibilities of the three. 


THE SERVICE FIELD 

The service field is the largest field 
of all if you wish to include all service 
properties which have engineering 
equipment of some sort, no matter how 
small. But since only the larger ones 
employ engineers, we shall deal with 
them solely. Many service plants are, 
of course, publicly owned, such as 
the vast number of municipal, state 
and government buildings, hospitals, 
penal institutions, homes and so forth. 
Most of these are subject to civil serv- 
ice requirements, thereby affording 
openings for the more intelligent en- 
gineers through conventional channels. 
Political factor is also present, to an 
extent generally in inverse ratio to the 
size of the controlling body, least in 
government and most in municipal. Yet 
after making a connection in this field, 
the engineer who performs his duties 
efficiently and evades political complica- 
tions as much as possible, usually has 
a permanent position. But many of 
these men never acquire the knack of 
advancing themselves which really con- 
sists of personal efficiency, executive 
ability and political diplomacy, all three 
employed in the timely manner dic- 
tated by intuition. 

Charitably or religiously endowed 
institutions such as hospitals and homes 
present a difficult problem for the en- 
gineer. Most of them are almost per- 
manently on record as lacking funds. 
The engineer in charge often acquires 
a miserly frame of mind in relation to 
his subordinates and engages help 
which is generally low paid but usuaily 
partly compensated for by free living- 
in privileges. This condition attracts 
many floaters with resultant of large 
turnover of labor. These conditions do 
not, however, prevail in the larger and 
better financed institutions. The chief 
engineer who can show economical op- 
eration and ability to keep his depart- 
ment in good shape both from efficiency 
and sanitary standpoint, is very much in 
demand, usually at a good salary. Ad- 
vancement into other branches of the 


796 


organization is not so common as the 
latter is usually composed of medical 
men or technicians in lines remote from 
the engineer’s work. His best chance 
is for a supervising job where more 
than one property is involved. 

Hotels, large apartment houses, of- 
fice buildings, large clubs, etc., reaily 
offer the most unrestricted chances for 
advancement in the entire service field. 
Engineers with views to the contrary 
usually lack coordinative ability or per- 
sonality. The hotel engineer, for in- 
stance, has very close associations not 
only with the management and em- 
ployees of other departments, but also 
with the patrons of the establishment. 
In this connection, engineering ability, 
of course, is essential but tactful diplom- 
acy plus personality are of almost equal 
importance. These engineers have 
wonderful chances to advance to a 
supervising job or one in a managerial 
capacity. The same is true to a large 
extent in the office building field. 

In department stores, theatres, mu- 
seums and auditoriums the engineer 
does not have so much contact with 
the patronage. His chief duty is to 
supply conditions of comfort for them. 
The largest jobs are in the department 
stores which usually include supervision 
over warehouses and other properties. 
There are some very remunerative su- 
pervising positions in tht theatre field. 

On the whole we may say that the 
service field require more of the human 
element. 


OTHER FIELDS oF OPPORTUNITY 


There are numerous other outlets 
which do not come under these class- 


ifications. Many engineers go in for 
construction, erection, service, design- 
ing, estimating and sales work with 
manufacturers of power equipment; 
also test and research work for such 
units as fuel sales and electrical equip- 
ment organizations; there is also the 
large insurance business which employs 
power plant men as supervising engi- 
neers, inspectors and even special 
agents. There are many other open- 
ings too numerous to mention. 


A Logica ConcLusion 


Partially or in their entirety power 
plant men are versed in the following: 
scientifically in mathematics, physics 
and chemistry; professionally in me- 
chanical, electrical, chemical and struc- 
tural engineering; practically in opera- 
tion and maintenance of boilers, prime 
movers, electrical apparatus, internal 
combustion, refrigeration and_ their 
various auxiliaries as well as boiler- 
making, pipe fitting, heating and ven- 
tilation, air conditioning, insulation, 
welding, instruments, electrical mainte- 
nance and construction, millwrighting, 
machine. shop, conveying machinery, 
plumbing, sprinkler systems and, dear 
reader, perhaps you can supply more. 

Now does it seem logical that men 
educated and experienced in these 
many essentials should lack oppor- 
tunity? Or do you think that it is 
probably or potentially or actually the 
biggest field of human endeavor which 
we have with us today? Answer the 
question yourself, 


FOR THE DIESEL OPERATOR 


Diesel Cooling Water 


For BEST results cooling water from 
engine jackets should be held at a con- 
stant temperature. The quantity circu- 
lated should also be held within rather 
close limits in order to maintain the 
velocity in the jackets at a value which 
will give effective cooling. The simplest 
way to do this is by means of a ther- 
mostatically operated valve located in a 
bypass line from the cylinder discharge 
to the pump suction. 
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A constant water temperature leaving the 

cylinder can be obtained from a simple 

thermostatically controlled valve on the by- 
pass line to the pump suction 


This valve should be operated from a 
thermometer or thermostat in the line 
carrying the warm water from the cylin- 
der, preferably in such a location as to 
obtain an average temperature reading. 

In multicylinder engines it is advisable 
to have valves and individual thermom- 
eters from each cylinder so that the flows 
and temperatures can be equalized. While 
not absolutely necessary, it is good prac- 
tice to have a balast tank floating on the 
discharge side of the pump. This pro- 
vides a constant head on the cylinder at 
all times and gives an emergency supply 
to protect the engine in case of tem- 
porary failure of the circulation pump. 
Sight feeds on the discharge or overflow 
side of the cylinder also enable the op- 
erator to notice any sudden change in 
flow through the cylinder jackets. 


Diesel Bearing Failures 


BeEaRING failures account for approxi- 
mately one-third of the total number of 
accidents to insured Diesel engines ac- 
cording to H. J. Vander Eb, assistant 
chief engineer of the turbine and engine 
division of The Hartford Steam Boiler 
Inspection & Insurance Co., in a recent 
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number of The Locomotive. In view 
of this large proportion, the causes of 
such failures should be of interest to 
owners and operators of engines. 

Excessive bearing temperatures, 
produced either by high rubbing speed 
at the bearing surfaces or by the heat 
transmitted from the pistons to the 
lubricating oil, reduce the load-carrying 
abilty of bearing babbitt. The melting 
temperature of babbitt is only about 460 
deg. F. and tests have shown that at 
212 deg. F. the compressive strength 
of babbitt is about one-half what it is 
at normal room temperature of 70 
deg. F. 

Its strength is further reduced at 
temperatures higher than 212 deg. F. 
The temperature of the oil is used as 
an indication of the condition of the 
bearings, but the actual temperature of 
the bearing lining is frequently as much 
as 50 deg. F. higher than that of the 
oil leaving the bearing. From these 
considerations it should be clear that 
temperature plays a most important role 
in bearing life and that every possible 
precaution should be taken to keep the 
bearing temperatures within reasonable 
limits. 

As the oil comes from the bearings 
the recommended limit for temperature 
is 130 deg. F. This is regarded by 
some engineers as being rather con- 
servative, but the experience quoted 
above shows that there is ample jus- 
tification for some conservatism. 


Aside from the question of high 
temperature in bearings, it does not 
appear to be generally understood that 
the bearing loads in Diesel engines are 
likely to be extremely unstable, that 
is, the unit load (pounds per sq. in.) 
in Diesel engine bearings, under cer- 
tain conditions, may increase suddenly 
to many times the designed unit load. 
If, for instance, an engine has a tend- 
ency to have a sticky piston there are 
produced severe impact loads on the 
bearings which tend to squeeze the 
babbitt unduly and thereby cause fa- 
tigue cracking of the babbitt linings. 
Once such cracks are started, it is 
usually but a short time before loose 
“crumbs” of babbitt come out of the 
cracks and begin to obstruct the flow 
of oil so that the bearing heats up 
excessively and melts. Nearing over- 
loads are undoubtedly the primary 
cause of the majority of bearing failures 
in Diesel engines. 

The most important precautions for 
the preservation of Diesel engine bear- 
ings are the following: 

Use only the best lubricating oil and 
renew the oil at regular intervals ex- 
pressed in operating hours as pre- 
scribed by the engine manufacturer. 

Limit the oil temperature from the 
bearings to 130 deg. F. If necessary, 
install an oil cooler in order to obtain this 
temperature. 

For engines having pressure lubri- 
cation, it is desirable to have an auto- 
matic fuel cut-off device which is ac- 
tuated when the oil pressure drops 
dangerously. 
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For engines having pressure lubri- 
cation there should be at least an alarm 
device such as a siren which will op- 
erate through an electrical contact that 
is made by a low oil pressure condi- 
tion. 

For engines having pressure lubri- 
cation always check to see whether oil 
pressure has been established imme- 
diately after the engine is set in mo- 
tion. The position of the oil pump 
relative to the oil sump should be such 
that the pump is automatically primed. 
When, on any engine, trouble has been 
experienced because the oil pump does 
not function immediately upon starting 
the engine, there should be installed 
a small hand operated plunger pump 
for priming the main oil pump before 
the engine is started. 

Sludge should be cleaned out from 
the crankcases and the oil piping at 
regular intervals expressed in operating 
hours. 

The correct oil level in the oil sump 
or reservoir should be maintained at 
all times. 

For the majority of crankcase-scav- 
enging type engines it is possible to 
apply only the first and last two recom- 
mendations because in such engines there 
is no pressure on the oil in the bearings. 

Main bearings of crankcase-scav- 
enging engines are usually oiled by 


means of rings which dip in a small 
reservoir provided under each bearing. 
The crank bearings are oiled by a 
centrifugal oiling device attached to 
each crank. The lubricating oil that 
is spilled from the crank bearings and 
from the pistons into the crankcase is 
constantly voided into the “used oil” 
sump from which it is pumped by the 
“used oil” pump to the oil filter tank 
and reservoir. 

To maintain the lubricating system 
on such crankcase-scavenging engines 
properly the following routine is rec- 
ommended. 

At least once each day lift the covers 
of the main bearing caps to see that the 
main bearing oil rings are running prop- 
erly. See that the lubricating pump is 
maintaining the oil in the lubricator 
to the level of the overflow. Check the 
feeds of the lubricator. 

Once a week, clean the lubricating 
oil sump at the governor end of the 
engine. Remove the plugs from the 
bottom of the lubricator to drain off 
water and sludge. Clean the oil filter. 

Once every three months drain the 
entire lubricating system and wash 
out, with kerosene, all sediment from 
main bearing reservoirs governor hous- 
ing, oil storage tanks, lubricator oil 
pumps and piping. 


PRACTICAL HINTS 


Tracing Faint Blue Prints 


By Thomas D. Maher 

WHERE it is necessary to make rough 
drawings or sketches in the field or on 
the job which have to be traced over 
old and often faint blueprints, use clear 
cellophane sheets for the overlay and 
draw on them with wax crayon which 
is used for marking glazed surfaces such 
as china ware. A sketch or drawing 
made this way may be fixed to be 
weatherproof by spraying with an ether 
collodion mixture by using an ordinary 
spray of any kind. Such prints can be 
used as a photographic negative by turn- 
ing them over or reversing same before 
photographing. This material can be pur- 
chased from any stationery store. 


How To Repair Wire 


Screens 
By N. G. Near 

It 1s easier to patch a hole in wire 
screens than most people realize, by 
using the following simple method. 
I have used: this method successfully 
many times. 

Cut off a patch of ample size for 
covering the hole, and as indicated in 
Fig. 1 strip some of the wires from all 
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of the edges. This leaves wires project- 
ing out in all four directions as shown 
in the sketch. 

Then carefully bend the projecting 
ends perfectly square with the plane 
of the wire screen, as indicated in 
Fig. 2. 


FIG.2 
THEN BEND LIKE 
THIS 


FIG.1 
STRIP OFF WIRES LIKE 
THIS 


Then place the patch over the hole, 
pushing the projecting ends through 
the meshes of the screen being patched. 
Clinch the projecting ends on the other 
side of the screen. 

The patch will hold surprisingly 
well. While the patched screen does 
not look as presentable as an un- 
patched screen, it looks much better 
than a screen with a hole in it. Be- 
sides, from a practical man’s standpoint 
it is far better than a screen with a 
hole in it. 
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Lathe Accessory for Turning 
Down Washers 
By John E. Hyler 


One of the jobs that arises from time 
to time, and that is very difficult unless 
one has made special provision for it, 
is the reduction of the diameter on the 
outside of standard washers to make 
them adaptable for some special pur- 
pose. A lathe accessory that is so 
designed as to accommodate washers 
of many different sizes is shown in the 
sketch, which will hold the washer 
to be machined perfectly firm and true. 

The basis of the device is a short 
piece of shafting A, which has been 
turned to perfect truth, including the 
turning of a taper B at one end. The 
tapered end B will naturally accommo- 
date the firm mounting of any washer 
C within its scope. The tapered end 
is drilled axially, and is tapped to re- 
ceive an ordinary machine bolt D as 
shown. This piece of shafting is simply 
held in the lathe chuck when in use. 

A cup-shaped member is made up 


by welding together a piece of pipe E, 
shown in longitudinal section for clar- 
ity, and a cap F, the latter being a 
simple disk of relatively heavy steel, 
drilled to receive the bolt D with an 
easy fit through its center. The ar- 
rangement is such that the edge of the 
cup bears against the washer C, holding 
it firmly and with truth against the 
resistance of the taper on A, as it is 
driven up by the pressure of the bolt D 











bearing against F. It will be noted 
that F is made enough larger than pipe 
section E in diameter to allow for the 
depositing of weld metal around its 
edge as at G. 

In cases where there is a wide range 
in washer size to be met with, it may 
pay to have more than one cup member 
of different depths, or more than one 
bolt D of different lengths. Either 
method will give the same results. 


PLANT OPERATION 


Some Operating Whys and 
Wherefores at Derby 


By John B. Saxe, 
Gibbs & Hill, Inc., New York City 


Epitor’s Note: 


A plant description must of necessity 
deal with the more general features in 
order to give the reader a comprehensive 
picture of the plant as a whole. For this 
reason details must be passed over with 
but brief mention on the assumption that 
the fundamental engineering principles 
involved are apparent to the reader. In 
editing the manuscript for the article 
“Derby Tops” by C. O. Lenz and John B. 
Saxe (describing the new addtion to the 
Derby Gas & Electric Co. plant at Derby, 
Conn., and appearing on page 762 of 
this issue) the editors noticed a number 
of points sufficiently novel to warrant 
more detailed treatment. The authors 
were asked to comment specifically on 
three points: 

“1. Steam-mechanical atomization oil 
burners are being used to an increasing 
extent especially in the northeast and as 
this is a comparatively recent develop- 
ment we believe it would be well to out- 
line the reasons for this and the advan- 
tages over straight steam or mechanical 
atomization. 

“2. With a reasonably flat boiler 
superheat, or rather total steam tempera- 
ture, characteristic, the exhaust tempera- 
ture of a turbine, operating at constant 
exhaust pressure, rises quite rapidly at 
low loads. Ina top plant a desuperheater 
is often necessary to prevent damage 
* from the old low temperature equipment 
during these low load periods. The 
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method used to control this temperature 
automatically and the proper design of 
the superheater is, we believe, unique and 
warrants the inclusion of further data on 
the drop in steam temperature at the 
throttle necessary at partial loads to give 
the desired result at the turbine exhaust. 

“3. Specific mention is made of the 
fact that furnace pressure control is tied 
in directly with the steam pressure regu- 
lator with later correction from the fur- 
nace pressure regulator. This is undoubt- 
edly due to the fan drives used but it de- 
parts from usual practice with the fur- 
nace pressure regulator independent and 
having complete control. For this reason 
we believe that a further discussion of 
the characteristics that make the arrange- 
ment used a desirable operating feature 
would be advantageous.” 

The reply to these suggestions came 
in the form of a letter as follows: 

As You State steam mechanical and 
straight steam atomizers are being used 
to an increasing extent in the northeast. 
In the plants within 100 mi. or so of the 
seaboard, the majority of boiler installa- 
tions now provide for combustion of both 
pulverized coal and fuel oil. Generally 
speaking oil has been cheaper for about 
six out of the last 11 yr. in this territory. 

Furnace design is governed by the 
requirements of coal firing where ash is 
handled dry and a relatively cold furnace 
is essential to avoid slagging. The advan- 
tage of the steam-mechanical or straight 
steam atomizers over a straight mechan- 
ical atomization is that the carbon and 
unconsumed hydro-carbon losses in a 
relatively cold furnace are reduced suffi- 
ciently by steam atomization to overcome 
the steam losses.and result in a net gain. 


Also, steam atomization is much better 
adapted to meeting wide swings and to 
carrying light loads which was the major 
consideration governing the selection at 
Derby. 

One manufacturer states that a 2 per 
cent loss for unconsumed carbon and 
hydro-carbons is allowed in their perfor- 
mance specifications with straight me- 
chanical atomizers, while no allowance is 
made for these losses with steam me- 
chanical atomizers. This difference 
seems to be confirmed by certain operat- 
ing figures. One of the Connecticut 
plants recently installed combination 
burners and straight mechanical atomiz- 
ers in boilers with relatively cold fur- 
naces and found that their operating effi- 
ciency was 1% per cent lower with oil 
than with coal. At Derby, with steam- 
mechanical atomizers, efficiencies equal to 
that guaranteed for coal firing were ob- 
tained on tests of oil firing in spite of 
the higher loss due to moisture from 
combustion of hydrogen, indicating a 
much lower carbon loss. 

In furnaces with considerable refrac- 
tory or designed for temperatures suit- | 
able for removal of ash in a molten 
state, there would be very small reduc- 
tion in carbon loss, if any, to offset the 
steam loss. The advantage of steam 
mechanical atomizers with respect to 
straight steam atomizers lies mainly in 
greater capacity available per burner and 
also in smaller steam consumption, 
which is offset in part by the larger 
power consumption necessary to hold 
higher oil pressure at the burners. 

In this connection it might be of in- 
terest to mention that the Bunker “C” 
fuel oil being delivered in this territory 
today, fouls the air-heaters with scum 
and steam atomization reduces this nuis- 
ance somewhat. To further reduce this 
the Derby operator, Mr. Sellers, fires 
both fuels in the same furnace on Fri- 
day afternoons, two burners on oil and 
two burners and one mill on coal. The 
fly ash from the coal scours the scum 
off the furnace and air heater tubes and 
they start with a clean unit on Monday. 
This procedure also keeps the coal equip- 
ment tuned up and ready for service. 


TuRBINE EXHAUST AND THE 
SUPERHEATER CHARACTERISTIC 


Your question regarding the tempera- 
ture of the turbine exhaust indicates that 
perhaps it has not been sufficiently 
stressed in the article. This is a very 
interesting feature and to my knowledge 
the first time it has been attempted. To 
answer your question and also to bring 
this feature out more strikingly, we are 
presenting, herewith, a chart showing the 
temperatures as a function of load. 

This scheme originates in the fact 
that for the same pressure conditions 
the topping turbine reduces steam tem- 
perature a certain amount for a given 
flow irrespective of the initial tempera- 
ture, within limits, of course. A super- 
heater curve, giving constant temperature 
at the turbine exhaust was derived from 
the curve of turbine exhaust tempera- 
tures with 750 deg. F. at the throttle. 

Boiler manufacturers were asked in 
the specifications to meet it, preferably 
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Temperature characteristics showing how the turbine exhaust at the Derby top turbine is 
kept witin safe limits without desuperheating by means of the builtin ps Pn 28 of 
the superheater 


without controls. With these tempera- 
tures at the throttle there is a small dif- 
ference in the overall heat rate at low 
loads, but in the upper range, where a 
topping unit must be operated most of 
the time in order to get proper results, 
the difference is negligible. 

The boiler manufacturers engineers 
thought they could meet the desired 
curve very closely with a full convection 
characteristic but were unwilling to guar- 
antee temperatures except at full load. 
Actual temperatures are almost exactly 
500 deg. F. throughout the entire load 
range except at the point where the ma- 
chine comes on the line and here the tem- 
perature rises to about 550 deg. F. which 
exceeds slightly the 526 deg. F. allowable 
on the old machines. The boiler is al- 
ways cut in with the reducing valve and 
the piping arrangement is such that the 
temperature controller of the desuper- 
heater could be located so as to desuper- 
heat the turbine exhaust as the machine 
came on the line. 

At normal loads it is possible to vary 
turbine exhaust temperature 10 deg. F. 
up or down by varying the excess air at 
the boiler. This arrangement represents 
the ultimate in operating simplicity and 
eliminates the complication, troubles, 
maintenance and first cost inherent in 
automatic damper control of steam tem- 
perature at the boiler and desuperheat- 
ing equipment in the turbine exhaust. 

The combustion control is arranged 
so that on impulse from the master con- 
troller, the air flow controller changes 
the speed of both forced and induced 
fans to meet the new requirements. If 
in this process furnace draft goes out- 
side certain limits, the furnace pressure 
regulator changes the speed of the forced 
draft fan so as to maintain the desired 
furnace draft. 

This arrangement is a necessary re- 
quisite in controlling air flow by vary- 
ing fan speed without damper supple- 
ment. While the Sirocco design of fan 
used has the smallest wheel diameter and 
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lowest inertia of any of the fan types, 
there is still appreciable inertia in the 
fans. 

If the air controller changed the 
speed of the induced draft fan only and 
the forced draft fan followed on im- 
pulse from the furnace pressure regula- 
tor, sufficient lag would be introduced to 
cause hunting which probably could not 
be eliminated by adjustment of the con- 
trollers. =. 

In practice the inertia of the fans 
proved to be less than that of the mills. 
However, on’ oil firing the response of 
the fuel oil was so much faster than the 
fans that a thundercloud would emit 
from the stack on a sudden increase in 
load. This condition was overcome by 
slowing down the oil controller and 
widening the range of the master con- 
troller from plus or minus 6 Ib. to 12 Ib. 

After this change was made, good 
combustion conditions were maintained 
throughout without hunting when load 
was run up and down 30,000 Ib. an hour 
as fast as possible with the topping-tur- 
bine. 

Control is not as close without the 
damper supplement but the number and 
size of control units is reduced, the con- 
trol greatly simplified and maintenance 
on the dampers eliminated when the fans 
are merely wheeled along to meet the 
requirements. 

We have just started work on the 
second boiler unit which has been or- 
dered as a duplicate of the first. 


Feed Pump Troubles 


Due TO THE FACT that boiler feed 
pumps handle hot water which has a 
tendency to flash into steam when the 
pressure is reduced, boiler feed water 
pump troubles are to be expected occa- 
sionally especially when the pump is 
running at high capacity and where 
the water does not come to the pump 
under a sufficient positive head. 


When a reciprocating steam pump 
fails or refuses to pump water it should 
first be slowed down from 10 to 25 
strokes per minute. Occasionally when 
the pump is steam bound a few buckets 
of cold water dashed over the water 
cylinder will rectify the trouble. Many 
feed pump installations are provided 
with an emergency connection taking 
water from an overhead tank and shift- 
ing the pump from the regular hot 
water to the emergency cold water 
supply may sometimes remedy the 
trouble. After the pump is working 
properly it can be shifted again to the 
regular supply. In making the shift 
be sure to open the valve to the reg- 
ular supply before the emergency sup- 
ply is cut off. 

Some pumps are equipped with pet 
cocks on top of the valve chamber and 
if the pump is working it can be de- 
tected by opening the pet cock. 

If only air escapes the pump is 
probably priming itself and will soon 
pick up water. If it does not, one or 
more of the suction valves may be 
stuck open. Often they will drop in 
place when the water cylinder is struck 
sharply with a block of wood or soft 
hammer. 

Occasionally water, trash or dirt 
holds one or more of the suction valves 
open and water on that side will simply 
churn back and forth Trouble of this 
kind can usually be located by means 
of a stethoscope or sounding rod. The 
type used’ by physicians is desirable but 
a short piece of hard wood placed be- 
tween the teeth and held against the 
pump will usually give a clew as to 
the trouble. 

It is well to practice using the 
stethoscope or listening rods when the 
pump is operating normally so as to 
learn how to detect the difference in 
sound when it is not working properly. 


Underground Steam Line 
Pointers 


TEMPORARY or semipermanent instal- 
lation of steam and return lines under- 
ground where time and money do not 
permit use of regular types of duct 
for the pipes: as follows: Use double 
standard thick covering on the steam 
line and standard thick on the return; 
lay in ditch or trench on pipe rollers 
or on brick or stone supports where 
expansion is not a factor; cover with 
insulation in regular manner; then in- 
stall tar or asphalt paper wrapping in 
sections and secure same with soft iron 
wire every 12 inches; thoroughly coat 
with pitch or asphalt compound at all 
joints and seams and over entire paper 
surface; then apply another paper cov- 
ering, taking care to break and stagger 
all seams and joints and thoroughly 
coat the second paper covering. This 
will stand up and do a good job if 
made tight, even when subjected to 
salt water. Of course, backfill should 
be carefully placed so that no large 
rocks, bricks, etc., come in contact with 
the covering. (This is covered by a 
Navy specification.) 
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—got their whiskers tangled up. 


How Would You Do It? 


ETWEEN THERMAL RELAYS, 

trick switches, fuse arrangements 
and curious circuit schemes, our hero 
has been all but swamped with solu- 
tions to his rectifier tube problem 
presented in the October issue. They 
started rolling in almost before the 
last copies of the magazine came off 
the presses and have been coming in 
steadily ever since. One of the first 
to fire a solution at us was that versa- 
tile genius—that expert electrocutionist, 
Pulverizer Pete. His genius shone 
through his solution with a brilliance 
that all but blinded our board of judges, 
in fact they .got their whiskers all 
tangled up in their excitement over it. 
And yet, they award him only second 
prize. 

Strangely enough, Pulverizer Pete’s 
solution, among others who solved the 
problem the same way, was the very 
solution our hero was looking for. Our 
hero, it turns out, is somewhat of a 
species of polecat—he knew the answer 
all the time. He had worked it out 
himself and was so inflated with his 
opinion of his own cleverness that he 
could not resist the impulse to see 
whether there was anybody else as 
clever as he. Well, as it turned out, 
he became the victim of his own ego 
because some of you went him one 
better and sent in solutions that proved 
to be even better than his own. 

Being somewhat of an electrical 
genius himself, our hero had worked 
out an ingenious fuse arrangement 
which provided a high degree of pro- 
tection of the tubes against improper 
manipulation of the switches. The 
scheme worked like a charm and many 
times during the years that it has been 
installed it saved the tubes from dam- 
age. It was this same arangement 
that Pulverizer Pete and several others 
proposed and, as will be seen, it is 
simple, practicable and foolproof. 

There is, however, an even simpler 
solution to the problem; one employ: 
ing neither fuses nor relays nor trick 
switches of any kind. All that is re- 

. quired are two D.P.S.T. switches and 
a simple wiring scheme. With this 
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arrangement, as shown in Fig. 1, which- 
ever switch is closed first closes the 
filament circuit and the remaining 
switch then closes the plate circuit. 
More than that, whichever switch is 
first opened removes power from the 
plates leaving the filaments heated. It 
is even more practicable than the fuse 
arrangement and has the added ad- 
vantage that it is never inoperative due 
to a blown fuse. 

Five others!, besides Max Domras 
to whom first prize was awarded, sub- 
mitted this solution. The award to Mr. 
Domras was based on his excellent 
analysis of the problem, not only in 
working out the solution but in his 
obvious understanding of other ele- 
ments connected with the problem. 

Pulverizer Pete’s solution speaks 
for itself. It pained the judges to have 
to award a prize to this modest violet, 
but despite his misuse of the King’s 
English, his brilliant genius shows 
through and they had no alternative 
but to give him second prize. His 
analysis of the problem is excellent, he 
displays a knowledge of other more 
conventional ways of solving the prob- 
lem and describes the action of his fuse 
arrangement in a vivid, realistic, almost 
dramatic manner. 

The third award goes to C. E. Kauf- 
man of Pittsburgh, Pa., who also sub- 
mits the fuse method. His circuit is 
slightly different from Pulverizer Pete’s 
in that he only uses single pole switches 
but the principle remains the same. 
He also shows a method using a warn- 
ing buzzer which is novel but, as he 
points out, would not be foolproof with 
an operator who was deaf, dumb or 
blind. 


FIRST PRIZE AWARD 
Prostem IV 
By Max R. Domras 


Economical protection, the bugaboo 
of all power plant men, confronts our 


1Carl A. Myers, Grand Rapids, Mich.; 
Raymond Smessart, Chicago, Ill.; John P. 
Sheehan, Carthagena, Ohio; Frank H. 
Broome, Pompton Lakes, N. J.; Robert W. 
Johnson, Providence, R. I. 


unsuspecting hero. But, with the in- 
Stallation of two double pole single 
throw switches and a few wiring 
changes the chagrined factory super- 
intendent has the answer and our hero 
advances one more rung up the ladder 
of success. 
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Fundamentally, any solution to 
problem No. 4 must provide protection 
to the two hot cathode mercury vapor 
rectifying tubes. Therefore, as a re- 
sult of the economical restrictions 
stated in the problem I have selected 
the following method of solution for 
both its simplicity and cheapness. 

The circuit as shown on the accom- 
panying diagram consists of two double 
pole single throw switches in series 
with the primary of the high potential 
transformer supplying the plate cir- 
cuit. Then by tying one side of the 
primary of the: filament transformer 
to the supply line and paralleling the 
other side to both the switches it be- 
comes impossible to switch on the 
plate circuit without first having ener: 
gized the filaments. 

After the above wiring changes have 
been made, only one point remains un- 
solved. In the circuit diagram given 
with the statement of this problem two 
switching points were shown; namely, 
“A” and “B”. Point “A” controls the 
filament circuit, and point “B” controls 
the plate circuit. Applying this reason- 
ing to the new circuit diagram accom- 
panying this discussion one can readily 
see that either switch can be designated 
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as “A” or conversely, either switch can 
be designated as “B”. This is true 
because the first switch that is operated 
energized the filaments and thus be- 
comes switch “A”. The plate circuit 
then becomes energized when the sec- 
ond switch, or “B” is operated. 

This hookup partially eliminates the 
danger of human error due to incor- 
rect switching sequence. I say par- 
tially because the danger of insufficient 
warm-up time still exists. For safe 
operation the filament of a mercury 
vapor rectifier should be allowed ap- 
proximately 30 seconds to heat before 
the plate circuit is energized. There- 
fore, absolute circuit protection would 
require the addition of a time delay 
relay. A relatively simple relay circuit 
could consist of another small diode 
rectifier circuit supplying a relay con- 
taining the main plate circuit switch. 
With this hookup the time delay char- 
acteristic can be obtained by putting 
a rheostat in the filament circuit of 
the diode rectifier. But, since our hero 
does not wish to take on the additional 
expense of a time delay relay circuit, 
the two switch circuit previously de- 
scribed will produce very satisfactory 
results. 


SECOND PRIZE AWARD 
Proscem IV 
By Pulverizer Pete 


This hero guy sure keeps you and 
me busy. If it ain’t thermo, its hy- 
draulics or maybe mechanics and now 
its electrics. What he really needs is 
a versatile genius, but lucky for you 
(and me if you gives me a prize) I 
am a expert electronicist. So I now 
tells you how to fix your Hero up. 

Now it seems like it would be ok to 
put the primary of the high-voltage 
transformer across the primary of the 
filament transfomer so they both 
works from one switch. But you says 
you wants a delay—so you wants a 
delay and a delay you is gonna get. 

If I was riggin this rektifire up I 
would use a thermostatic switch in the 
primary circuit of the high-voltage 
transformer and have the thermostat 
switch closed by heat generated by a 
resistance across the primary of the 
filament transformer. But you says 
interlocks is out and you might call 
that an interlock and not give me more 
than second prize so I ain’t gonna 
tell you about the thermostat idear. 

So here is where I tells you about 
a simple way how to do the job. All 
you gotta get is a double pole double 
throw toggle switch and a fuse which 
just carries the high-voltage trans- 
former. The toggle switch has gotta 
be the kind which is either one way 
or the other and wont stay in the 
middle where nothing gets connected. 

Now, you uses the toggle switch 
for to connect the filament transformer 
and connects it like I shows on the 
picture. The fuse you puts in the 
circuit just ahead of the high-voltage 
transformer switch, like shown. 

You is now all set. With the fila- 
ment switch in the position with the 
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filament transformer off what have 
you got? You got a short across the 
high voltage transformer primary if 
you close switch B. So you close 
switch B first and what happens? 
Pouf! You blow the fuse. You tries 
it again with a new fuse and what 
happens? Ans. The same thing. By 
this time you should be sick a puttin 
in new fuses and you tries closin 
switch A first. What happens? The 
rektifire filaments emits a beautiful 
glow and you has incidentally removed 
the short from the high-voltage trans- 
former primary. And now you can 
close switch B and proceed to fiddle 
with your d.c. output. 

By this time you should realize from 
studyin the circut I cends that you 
cannot put juice on the rektifire plates 
before you turn on the filament supply 
which if I remembers right you wanted 
to find out how to do for your Hero 
The delay you get depends on how 
long it takes to get from one switch to 
the other which should be enough. 


THIRD PRIZE AWARD 
ProstEM IV 
By C. E. Kaufman 


At first glance it seemed practically 
no problem at all for our hero to 
devise a simple switching arrangement, 
By using two S.P.S.T. switches as in 
Fig. 3A no current could flow through 
the power circuit unless the filament 
circuit were on. However, this lay- 
out does not preclude the possibility 
of starting current through both cir- 
cuits at the same time. If switch B 
is put on first,’ nothing will happen. 
If it is left on while switch A is thrown, 
the filament current will not flow first 
but simultaneously with the power cur: 
rent and the tubes may be damaged. 


Consideration of the drawback men- 
tioned above might lead our hero to a 
solution such as is: diagrammed in 
Fig. 3B. Switch B, as before, is of 
the SPST variety, but switch A is a 
SPDT toggle switch. If switch B is 
indavertently thrown first, no current 
passes through either the power or 
filament circuit, but a warning buzzer 
or perhaps red light will be supplied 
“juice” and should galvanize the oper- 
ator into throwing open switch B. If 
switch A is first thrown and then B, 
no buzzer or light will startle the oper- 
ator. 

On thinking this solution over, our 
hero might imagine an operator who 
was deaf, blind, or mentally of a low 
order and who would not respond 
to his signalling apparatus. For such 
a man or as a general measure to insure 
safety he might adopt the scheme of 
Fig. 3C. Here again switch B is 
SPST and A is a SPDT toggle switch. 














Problem No. 6 


Our hero, this month, finds himself up against a really tough yet 
apparently simple problem. He has a city water line carrying 75 |b. 
pressure entering the cellar of a building and feeding a sprinkler system. 
A 4 in. check valve is installed just inside the wall with a pressure gage 
on the inlet side of the check and another gage on the outlet side. 
Starting with equal pressures on both sides of the check, the pressure 
on the outlet side will gradually increase over a period of three or 
four weeks to 125 or 135 lb. while the gage on the inlet side remains 
normal at 75 lb. On draining a gallon or two of water out of the 
sprinkler system, the pressure comes back to normal. The temperature 
of the building varies from 80 to 90 deg. during winter months. The 
height of the piping for the sprinklers is about 35 ft. It consists of a 
4-in. header with |!/4-in. pipes leading from it. 4 Our hero has puzzled 
over this peculiar action in vain and so he is putting the problem up 
to you. How can this pressure rise be accounted for and what steps 
can be taken to remedy it? He has suggested the installation of a 
relief valve but the powers that be did not think it wise. It would be 
another source of trouble and they are not sure as to the insurance 
company rules. The basement is used as a locker room and they are 
afraid a relief valve might at some time flood the cellar. What do you 
think is wrong and if you were in our hero's shoes, how would you go 
about solving it? No fooling—this is an actual ‘problem. 
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Instead of a buzzer or light, a fuse 
of the proper rating is introduced into 
the circuit. When switch B is pushed 
on first with A in the off position with 
respect to filament current, a short 
circuit results, effectively cutting out 
both circuits until the fuse is replaced 
and the switches thrown in the proper 
order. 

An objection to this method of 
control which might be raised is that 
at the conclusion of the testing period 
the fuse will blow if switch A is shut 
off before B. Switch A, of course, 
shuts off both circuits. It is conceiv- 
able that the operator would forget to 
turn off switch B after A, so if there 
were no fuse to automatically blow, the 
apparatus might be endangered when 
A was thrown on before the next test- 
ing period. 

Another safeguard that possibly 
should be embodied by our hero in 
the design of a layout along the lines 
of Fig. 3B or 3C is the installation of 
switches A and B far enough apart so 
that they cannot be thrown at the same 
time by an absent-minded operator. 

The decision to install a foolproof 
fuse circuit or merely a circuit which 
gives an audible or visual warning 
would probably depend, in our hero’s 
eyes, on the type of operating personnel. 


GENERAL COMMENT 

These solutions, it will be seen, 
fulfill all the requirements set forth 
in the statement of the problem. No 
relays nor mechanical interlocks of any 
kind are employed and practically no 
investment is needed for equipment 
other than that specified. In either 
case, it is impossible to impress power 
on the plate circuit without also ener- 
gizing the filament circuit. As pointed 
out by Mr. Domras, there is still danger 
of insufficient warming of the filaments, 
in other words it is possible to close 
both circuits practically simultaneously 
and under such conditions there might 
be some danger of tube damage, but 
there were no requirements regarding 
this point in the original statement of 
the problem, and with only 2000-v. on 
the plates the danger is small. With 
the location of the switches on opposite 
sides of the panel it can be assumed 
that there always would be some slight 
delay between the closure of the two 
switches. 


It is to Mr. Domras’ credit, however, 
‘ that he considers this point and sug- 
gests the use of an additional diode 
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rectifier together with a relay to bring 
about a time delay. This, however, 
would add considerably to the cost and 
it would seem that a small home-made 
thermal relay wold be more practicable. 

As already mentioned, a number of 
other letters received also presented 
either of these solutions. Frank H. 
Broome of Pompton Lakes, N. J., used 
the same method as that of Mr. Domras 
except that he eliminates the necessity 
of permanent line connection to the 
filament transformer by the use of triple 
pole switches—a factor that might be 
of importance under certain conditions, 
As he points out in his letter, our hero 
(whom he has christened “Sava Tubor- 
tu”) should not be concerned about 
whether switch A or switch B is closed 
first just as long as the current reaches 
the filaments first and the high voltage 
transformer next. He brings this point 
home with a story— 

“Our hero, Sava Tubortu, is much 
in the same position as the “Y” Secre- 
tary in France during the World War. 
A piccolo player had just completed 
a number in the usual Saturday eve- 
ning entertainment. Just as the secre- 
tary announced that the piccolo player 
would play an encore, some one in the 
audience called out ‘Sit down, you big 
bum.’ Whereupon the secretary an- 
nounced that the program would not 
continue until the person who had called 
out identified himself. After a short 
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period of uncomfortable silence, a 
gawky, loose jointed mountaineer, 
probably from Kentucky, pulled his 
joints together enough to get on his 
feet and drawled: ‘Mr. Sec’tary, Ah don’ 
think that it’s a question o’ who called 
the piccolo player a “big bum,” it's 
who called the big bum a “piccolo play- 
er.”’ * * * Sava Tubortu is partly licked 
by a non-essential requirement? which, 
unfortunately, is typical of many which 
engineers are compelled to comply with. 

“In this solution, if failure to meet 
a useless requirement? is construed as 
failure to meet all conditions, then it 
is assumed that the factory superin- 
tendent is a piccolo player. If closing 
the two switches in their proper order, 
however, is all that is needed to fulfill 
the conditions, then attention is called 
to the circuit shown in Fig. 4.” 

The circuit submitted by Carl A. 
Myers of Grand Rapids, Michigan, is 
similar to that of Fig. 1 and also 


2Closing switches A and B in that 
order. 
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uses two pole switches but in his letter 
he points out that the common connec- 
tion to the filament transformer may 
be dispensed with by the use of two 
T.P.S.T. switches, which of course re- 
sults in the circuit submitted by Mr. 
Broome (Fig. 4). 

Another circuit deserving comment 
is that shown in Fig. 5 submitted by 
Robert W. Johnson of Providence, 
R. I. This circuit attains the same 
ends as those already considered ex- 
cept that it does so by the use of 2 
point electrolier switches. 


OTHER SOLUTIONS 


Among the other solutions sub- 
mitted were many involving unusual 
and ingenious ideas and while many 
of them were practicable nearly all 
of them were more complicated than 
necessary. In general the ‘solution 
could be classified as follows: 1. Those 
using mechanical interlocks. 2. Trick 
switches. 3. Relays. 4. Signal lights. 
5. The use of fuses. 6. Simultaneous 
closure of both circuits and 5. The 
prize winning method. 

There were many involving trick 
switches ranging from the simple ar- 
rangement of William Sheffer shown in 
Fig. 6, to the complex homemade gad- 
get of Albert Ogent, shown in Fig. 
7. Built somewhat on the hour-glass 
principle, but using mercury instead of 
sand, it provides a time delay which 
may be controlled by means of a small 
thumb screw. The arrangement con- 
sists essentially of two test tubes inter- 
connected by rubber tubing slipped 
over projecting glass tubes which 
themselves are held in place by rubber 
stoppers. The whole device is mounted 
so as to rotate around the vertical 
axis. The lower or suspended tube is 
partially filled with mercury. When 
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the tubes are inverted the mercury con-- 
tained in the up-ended tube drains into- 
the lower tube, where as the level rises. 
it eventually makes contact with a 
copper wire,and closes the plate cir- 
cuit. The rate of flow of the mercury 
can be adjusted to provide the required 
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time-delay by means of a small thumb 
screw which squeezes the short length 
of rubber tubing connecting the two 
test tubes. 


There is no question as to the 
effectiveness of this device in meet- 
ing certain of the requirements set 
forth in the problem and certainly it is 
inexpensive to make, but unless the 
arrangement was interlocked in some 
way with the D.P.S.T. switch, it will 
still be possible to energize the two 
transformer circuits simultaneously. 


As a result of our analysis of the 
various answers received, we feel that 
we owe some sort of an apology to those 
who are not familiar with vacuum tube 
technique. In presenting the problem 
we stated that a knowledge of tubes 
was not necessary to solve the prob- 
lem. This was perfectly true except for 
one thing and that was the element of 
some time delay between the closure 
of the two circuits. Many of the 
letters received suggested a common 
switch for both transformers. This 
made it impossible to energize the plate 
circuit before the filament circuit, but 
it permitted both circuits to be ener- 
gized simultaneously and this, as any- 
body with some knowledge of tubes 
will perceive, is not a desirable con- 
dition. 

In commenting on this John A. 
Grant of Danville, Ill., raises the ques- 
tion of the type of tubes used. He 
points out that the 866 shielded type 
mercury vapor tube with an inverse 
peak voltage of 10,000 v. or the 249 B 
heavy duty type require no delay for 
the usual pre-heating—that they will 
start in a few seconds. While it may 
be possible to dispense with pre-heat- 
ing, still it is not desirable and even a 
few seconds heating will remove most 
of the danger. 


Among the unusual mechanical in- 
terlock arrangements suggested, the 
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one by C. F. Wetzel shown in Fig. 
8 is of interest. It consists of two 
S.P.S.T. push button switches and a 
few metal strips arranged so that 
switch B is held in the off position 
until switch A has been turned on. 
Referring to Fig. 8, both switches are 
off and switch A is shown on the 
front of the box. To cut in the cir- 
cuits, switch A is closed and the strip 
covering it is moved to the right. This 
permits the strip across the end to be 
moved forward and this in turn permits 
the strip at the rear to move to the 
left so that switch B can be closed. 
This arrangement is simple, foolproof 
and inexpensive but it would be rather 
awkward to adapt it to panel mount- 
ing. 

Another quite practicable solution 
using a mechanical form of interlock 
is that outlined by George L. Schlaepfer 
of Grosse Point Farms, Mich. Quot- 
ing from his letter: “Both switches 
are to remain D.P.S.T. as shown in 
the original circuit diagram. They are 
designed to be operated with a remov- 
able key (or handle or lever as the 
case may be). Only one key is used 
so that the two switches must be 
operated successively. 


“To insure proper sequence of oper- 
ation, switch A is designed so that the 
key can be removed only in the closed 
position while switch B is designed 
so that the key can be introduced (or 
removed) only in the open position. 
With both switches open the key is 
locked in A when the switches are in- 
stalled. Consequently, switch B can- 
not be closed until switch A has been 
closed and the one key has been re- 
moved and transferred to B.” 


This arrangement has considerable 
merit but it would take some ingenuity 
to make these key switches while, if 
purchased, they might be expensive. 


ment of the problem, a number of let- 
ters outlined methods of making simple 
home-made relays. One such is shown 
in Fig. 9, that submitted by Harry A. 
Love of Fort Monroe, Va. As he 
points out in his letter, “Our hero’s 
problem may be solved simply by the 
addition of a thermal unit which may 
be procured on the market at a cost 
of a few cents or, granting our hero 
a minimum of mechanical and elec- 
trical ingenuity, it may be made up in 
30 min. in the most down-at-the-heel 
electrical maintenance shop in the in- 
dustry... . The thermal unit consists 
of a bi-metal strip X on which is wound 
coil T, a resistance coil of insulated 
resistance wire, a pair of contacts C 
and an adjusting screw S, which is 
optional. The bi-metal strip is rigidly 
mounted at the end away from the con- 
tacts and the contact to which the bi- 
metal makes contact may be simply a 
fixed screw.or a contact arm as in- 
dicated in the diagram. . . . In the 
event that our hero elects to construct 
the unit he might well purchase an 
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A number of solutions provided 
thermal relays in the high voltage trans- 
former circuit. In one case, that of 
F. W. Watts of the United Electronic 
Controls Corp. of New York, N. Y., 
this was a commercial thermal relay 
costing $6.50. This is a small enough 
outlay for such effective protection and 
the chances are that in nearly all cases 
this would provide the most practicable 
solution. However, since the element 
of economy was stressed in the state- 


Fig. 9 


ordinary sign flasher unit at a cost of 
not more than 25 cents and alter the 
circuits through this unit as shown in 
the small insert sketches. Since it is 
specified that the output of the rectifier 
is small it is probable that the contact 
area of the contacts in an ordinary 
sign flasher could carry the necessary 
current for the power transformer pri- 
mary without danger of overheating 
or welding. . . . The resistance of the 
thermal winding is not critical except 
that since it is connected directly across 
the power line, it should be high enough 
to limit the current through it to a 
small value—a few milliamperes.” 


The idea of constructing a thermal 
relay out of a sign flasher deserves at- 
tention since it provides absolute pro- 
tection at minimum cost. However, 
the two circuits first described also 
give a high degree of protection. and, 
as already pointed out, the fuse ar- 
rangement has been in use for many 
years with excellent results. 
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Questions 
And 


Answers 








You're Right— 
We're Wrong 


On PAGE 738 of the November issue 
of Power PLant ENGINEERING, in the 
answer to the question on determining 
transformer capacity necessary to serve 
50 25 hp. welder motors you stated that 
the total kilowatt load of the motors 
would be the number of motors times the 
horsepower rating of each motor multi- 
plied by 746 and divided by 1000. There 
was no mention of the fact that the 
horsepower rating of a motor is always 
the horsepower output and must be di- 
vided by the efficiency in order to obtain 
the power input. In this case, assuming 
95 per cent efficiency (which is somewhat 
high for welding motors) the total kilo- 


50 X 25 X 746 


.95 X 1000 
equals 981.6 KW or at 0.6 pf. the KVA 


981.6 
which equals 1636 


matt load would be which 


load would be 


kv-A instead of 1554 kv-A determined 
by your calculations. 
W. C. Morris, Jr. 
Ed. Note. Mr. Morris is correct—the 
efficiency of the motors should have been 
taken into consideration in the solution 
of this problem. We stand corrected. 


Series and Parallel 
Operation of 
Centrifugal Pumps 


Q. Two similar centrifugal pumps are 
piped in series and deliver 250 g.p.m. 
against a total head of 100 ft. How 
much will the two pumps deliver when 
piped in parallel? L. W. D. 


A. Ir the two pumps were repiped 
so as to operate in parallel, the two 
operating together would deliver 500 
g.p.m. but only against a head of 50 ft. 
In the first case each pump must handle 
all the water, the first pump taking its 
suction from the well and delivering it 
to the suction of the second at 50 ft. 
head. The second increases the head by 
50 ft. and discharges at 100 ft. (2.31 ft. 
of water is equal to 1 Ib. per sq. in. 
pressure). In parallel operation each 
pump handles only half the total 
amount of water and each takes its suc- 
tion from the same source and delivers 
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to the same header. When piping pumps 
in series care must be exercised to in- 
sure that the casing of the second pump 
will stand the increased pressure which 
is obviously double the design value. 


Cleaning Ammonia 
Condensers 


REFERRING to the request by T. E. 
Hanson on page 611 of the September 
issue, the method I have found most ef- 
fective in cleaning condenser tubes is to 
fill them with strong ordinary soda water 
and then to make a steam connection into 
the system so that it can be kept hot, as 
near to the boiling point as possible. The 
soda water should be kept hot for about 
six hours, which will soften the scale. 
Then circulate water over the tubes but 
not only in one direction; reverse the 
direction of flow frequently, say every 
two minutes. This treatment will remove 
the bulk of the scale which will be de- 
posited with the waste water. There will 
be no damage to the tubes either by cor- 
rosive or mechanical action and the tube 
will be cleaned effectively. Reversing the 
flow is necessary so that the softened 
scale is undermined in both directions. 

London, England. W.E. Warner 


| Formulas for the 


Heat Value of Coal 


Editor’s Note: Richard Murphy’s re- 
quest for a formula to determine the 
heat value of a pound of coal after an 
approximate analysis has been taken 
brought forth a veritable deluge of re- 
plies. Because of limitations in available 
Space we can present only a few of the 
answers here, but we will try to publish 
others in succeeding issues. Some of the 
best answers, in fact, are too long to be 
presented in this section and will have to 
be published in the main body of the 
issue. One of these is the reply submitted 
by J. R. Darnell. His solution, as are 
most of the others, is based on the use of 
Dulong’s formula, but as he points out 
Dulong’s formula does not apply to high 
oxygen fuels and so he also presents a 
method for use with such fuels. This 
article will be published in an early issue. 
Some of the other replies follow: 

THE FOLLOWING formula will give in 
B.t.u. the heating value of any fuel cor- 
rect to within two or three per cent. 


O2 
V = 14,600 C + 2,10 He = —) 
8 


+ 4000 S in which V is the heating 
value of the fuel in B.t.u., C is the per 
cent carbon, He the per cent hydrogen, 
Oz the per cent oxygen and S the per 
cent sulphur. All percentages should be 
expressed as decimals. 

This formula will give the higher heat 
value of the fuel. To obtain the lower 
value or the amount of heat left after all 
the water in the fuel has been vaporized, 
subtract from the above formula the fol- 
lowing: 


O 
10} H20+9 (x. a -)} 
8 


These formulas can be used for any 
hydrogen fuels. If there is no sulphur 
present it can be disregard d entirely as 
S then becomes zero. Nitrogen and ash 
can be ignored as they have no heating 
value. H. G. ScHEEr. 

Houston, Texas. 

* *k x 

First tell Mr. Murphy to buy himself 
a copy of the U. S. Bureau of Mines 
Bulletin which contains analysis of coals 
from almost every seam, country, mine 
and state in the Union. I think this bul- 
letin costs about a dollar. Offhand I do 
not recall the number of the book, but I 
think the Bureau would have no diffi- 
culty in knowing the one I mean.1 

The second step is to convert the 
proximate analysis to a moisture and 
free ash basis. Then look in the B. of M. 
book for a coal having that proximate 
analysis. Take the ultimate M and A-free 
analysis corresponding to the proximate 
and reconvert the ultimate to an “as re- 
ceived” basis. Apply the Dulong formula 
to this ultimate analysis; then decide 
whether to use the Dulong heat value, 
the one in the B. of M. bulletin, the aver- 
age of the two, or send a sample to the 
laboratory in the first place. 

Here is a typical example: 

Suppose Mr. Murphy has a coal from 
Hocking County, Ohio, with the follow- 
ing proximate analysis: 

H20 9.72 
V.M. 32.44 32.44 37.75 
FG 53.41 53.41 62.25 
Ash 4.43 


100.00 85.85 100.00 

He now looks under Hocking County, 
Ohio, for a coal having a moisture and 
ash-free proximate analysis as near to 
the one he has as possible. He takes the 
corresponding ultimate, multiplies the 
values by .8585 and adds 9.72 moisture 
and 4.43 ash. He may then apply Du- 
long’s formula and compare it with the 
heating value given for the coal. You can 
get pretty accurate results with this 
method. Grorce P. RETTIG. 

Long Island City, N. Y. 





1We do not know exactly which 
reau of Mines publication Mr. Rettig has 
in mind, but the Bureau has published a 
number of burtotins on this subject some 
of which are out of print. Bureau of 
Mines Bulletin, 193 ‘entitled ge fa of 
mine and car samples of coal collected, 
1916-1919, is still in print and can 4 
obtained from the Superintendent of 
Documents at Washington, D. C., for 35c. 
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James O. G. Gibbons’ reply also 
makes use of the Dulong formula. Quot- 
ing from his letter: “This formula,? in 
the case of coal with little moisture 
should generally give results accurate to 
within two per cent, but with only a 
proximate analysis available we shall 
have to use some modification. 

“A SIMPLE formula which will give 
fairly accurate results with high volatile 
coal but which will probably be about ten 
per cent low with low volatile coal is the 
following: B.t.u. per lb. = 14,544 C + 
16,515 V — 10,000 A. In this formula V 
is the fractional part of volatile, A the 
fractional part of ash and C that of the 
carbon. 

“More consistent results probably will 
be obtained by the use of the following 
formula, attributable to Dr. C. E. Lucke. 


B.t.u. per Ib. = 14,544C + 27,000 v 


1 
i 
Cc 
—+ 05 
¥ 


“The following examples are taken 
from published tables and show how 
the results obtained by this formula 
check with actual values. 

Moisture Carbon Volatile Ash B.t.u. 

3.44 73.46 16.18 6.92 14,114 


B 9,67 4639 35.92 8.04 10,833 
A 14,544 X 0.7346 + 27,000 X 0.1618 


1 
, eae: Reena 
7346 
ere A 


) ==14.223 
Et es 


B 14,544 X 0.4639 + 27,000 X 0.3592 


1 
(‘x0 )= 1030 
— + 0.5 


-3592 
“As will be seen these results are 

pretty near to those shown in the table. 
No extreme accuracy can be expected 
from this method, but it should be 
remembered that even with a calorim- 
eter, although the test of a single 
sample of coal may be very accurate, 
only a continued series of tests can give 
the average B.t.u. value of the coal 
used during a given period. 

James O. G. Grspons 

* *k * 


R. L. Rowan, fuel engineer of the 
General Coal Co. of Philadelphia, has 
this to say about the question: 

“Ir 1s impossible to use one for- 
mula to determine’ the heating value 
of coal from the proximate analysis for 
all of the various coal seams in the 
United States. The heating value of 
the fixed carbon can be assumed to be 
14,600 B.t.u. per Ib. for reasonably ac- 
curate results, but the volatiles are 
made up of the combination of various 
combustibles that vary so from dif- 
ferent seams that there is no one value 
that can be applied to all of them. It 
is possible, however, to determine the 
heating value of the volatile from a 
given seam in a given locality. To 
show how this varies, I am tabulating 
below data taken from the U. S. Bur- 
eau of Mines, monograph No. 5, tables 
1 and 26 contained therein. The cal- 
culated calorific value from the above- 
mentioned data is shown. 


2Dulong. 
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equally welcome. 








CO2 BONUS SYSTEMS, AND HOW! 


In the October issue C. B. O. of New Hope, Pa., requested in- 
formation on COz bonus systems. Strangely enough, a month went 
by and none was forthcoming. So we repeated the request in the 
November issue, emphasizing the fact that everybody's ideas were 
ell, that started something; almost at once let- 
ters began to roll in, slowly at first and then rapidly. Just now they 
are still coming in—swell letters, letters crammed full of interesting 
facts and opinions about CO2 bonus systems, letters that are of very 
definite value to C. B. O. They come from chief engineers and coal 
passers alike and as we pointed out the coal passer's ideas are often 
just as valuable as those of his superiors. We present a number of 
them in this issue, but we deeply regret that we have not room 
enough to publish all of them. They all are being forwarded to 
C. B. O., however. So we take this opportunity to thank you—all of 

ou who have taken the time and effort to sit down and write us a 
etter. We will try to publish at least part of your letters, but if that 
proves impossible you can rest assured that your letter will reach 
C. B. O. and that he will aopreciate it. Perhaps some time when you 
need help we can be of assistance to you in the same way. 














Dry Basis 
B.t.u. 
B.t.u. in Total 
per V.M. 
Each per 
% V.M. Ib. Coal 


: ‘ 222 3440 
26 ; 202 4260 
27 186 5020 
8 ‘ 176 5070 
10 Illinois No. 6. .34.9 144 5030 
18 Pratt ‘ 173 5620 
9 Pittsburgh, Pa.34.3 168 5760 
22 Pittsburgh, 
W. Va. | 160 6080 
14 Chilton d 163 6030 
2 Elkhorn i 160 5980 
15 “No. 2 Gas... 39: 161 6380 
19 Lower Sunny- 
side (Utah) .40.7 147 5980 
3 Taggart . 170 6240 


You will note that the B.t.u. per 
each per cent of volatile matter varies 
from the different seams shown, from 
a low of 144 to a high of 222 B.t.u. 

If Mr. Murray is using coals from 
only a few well defined seams, he can 
secure analytical data from the Bulle- 
tins of the United States Bureau of 
Mines, from which he can calculate 
the B.t.u. of the volatile matter. Then 
using this figure and 14600 as the 
calorific value of the fixed carbon per 
pound, he can arrive at a fairly ac- 
curate B.t.u. estimation of the specific 
coal in question. 


Coal % 
No. Coal Bed vV.M. 


23 Pocahontas 


R. L. Rowan 


Replies by C. C. Tinker of Lapeer, 
Mich, Tracy Nesbitt of Vienna, Md., 
Frank C. Caveman, Jr., of Cincinnati, 
O., Chester V. Chapman of Celina, O., 
W. F. Cantieri, of Dresden, N. Y., and 
others that may arrive after this writ- 
ing will be considered in subsequent 
issues. 


Circulation in H.r.t. Boiler 


WHEN water boils in a kettle the 
water rises around the edges of the ves- 
sel, and tumbles toward the center 


where it descends. The currents are 
caused by the joint action of the added 
temperature and two or more qualities 
which the water possesses. Water ex- 
pands when heated above 39 deg. F. 
Water is practically a non-conductor of 
heat, though not entirely so. The heated 
water cannot impart its heat to its 
neighboring particles. It remains ex- 
panded and rises by its levity, while 
colder portions come to be heated in 
turn, thus setting up currents in the 
vessel, 

When all water has been heated to 
the boiling point corresponding to the 
pressure to which it is subjected, each 
added unit of heat converts a portion 
into vapor, and the mingled steam and 
water rises more rapidly, producing 
ebullition. If the fire becomes more 
intense the upward currents interfere 
with the downward and the kettle boils 
over. 

If we put a partition so as to sepa- 
rate the upward currents from the 
downward we could force the fires with- 
out causing the kettle to boil over. 
Circulation increases the efficiency of 
a boiler by adding to the ability to take 
up heat and prevents what is technically 
known as priming. 

If we could look into an H.r.t. boiler 
when steaming, we should see a curious 
commotion of currents rushing hither 
and thither, and shifting continually as 
one or the other contending force 
gained a momentary mastery. The prin- 
cipal upward currents would be found 
at the two ends, one over the fire and 
the other over the first foot or so of 
the tubes. Between these the down- 
ward currents struggle against the ris- 
ing currents of steam and water. At a 
sudden demand for steam, the pressure 
being slightly reduced, the water jumps 
up in jets at every portion of the sur- 
face, being lifted by the sudden genera- 
tion of steam throughout the body of 
water, 


Gaylord, Mich. O. J. Prereson 
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In THE NOVEMBER issue of the Prac- 
tical Engineer department of Power 
Prant EncIneerInG, F. H. Van Dyck 
of Worcester, Mass., requested informa- 
tion on the circulation of water in the 
H.r.t. type of boiler. 

The following has been taken from 
the E. Keeler Co. catalog on return 
tubular boilers—‘‘Facts on Circulation”: 

“Considerable controversy had taken 
place, prior to 1922, concerning the 
water action (circulation) within the 
H.r.t. boiler. To verify the opinions 
held by engineers throughout this coun- 
try a National Contest was conducted 
and 54 engineers’ associations submitted 
their opinions as to what this action 
was. The judges were F. R. Low, 
Editor of “Power” and John Lane, 
Editor of “National Engineer”; they 
were provided with a working boiler 
model built by E. Keeler Co. for their 
use in making their study. After con- 
siderable time spent in studying the 
operation of this boiler, using a strong 
microscopic glass to trace small objects 
placed in the water, it was observed that 
there is a pronounced and definite water 
circulation within this type of boiler. 

“The result of the study is as fol- 
lows: The water travel is in the form 
of a figure eight in a horizontal position. 
Starting at a line approximately at the 
bridge wall the flow of the water is 
along the bottom of the shell toward the 
front boiler head where it is deflected 
upward above the normal or cold water 
level, then rearward to approximately 
two-thirds of the length of the boiler 
where the flow dropped downward to 
the shell, along the bottom of the shell 
to the rear head, where it was again 
directed upward to slightly above. the 
normal water line where it turned, 
forming the small loop of the figure 
eight and dropped down to the place of 
beginning.” 

This opinion is held by a good num- 
ber of operating engineers and it is 
about the most logical opinion set forth 
that bears looking into and which can be 
substantiated with facts. 

Williamsport, Pa. K. A. Prppart 

PERHAPS THE accompanying sketch 
will answer Mr. Van Dyck’s question 
on circulation of water in H.r.t. boilers. 





In recent years boiler manufacturers 
are omitting the center row of tubes in 
boilers, by doing so rapid circulation is 
created in the boiler. It brings a maxi- 
mum amount of water in contact with 
heating surfaces in a minimum time. 

In boilers without center row of 
tubes omitted, the water on being heated 
rises to the top and then has to find its 
own way down since no path is pro- 
- vided. 

Cleveland, Ohio 
MicHaet G, FEerEK 
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Can He Use Superheated 
Steam in His lroner? 


Q. I HAVE a cylindrical ironer in our 
laundry which has very low efficiency 
due to lack of heating surface. I would 
like to increase this efficiency by raising 
the temperature through the use of 
superheated steam. 

The working temperature, taken be- 
tween the ironer and the trap is 336 deg. 
F. at the present time and my idea is 
to raise the steam temperature to about 
450 deg. F. by diverting enough steam 
from the boiler through a superheater 
utilizing stack gas which has a tempera- 
ture of 630 deg. F. allowing 120 sq. ft. 
of heating surface to superheat the 12 hp. 
per hr. of steam necessary to supply the 
ironer. 

I would appreciate comments of oth- 
er readers on this plan. Is it practical 
or not? 

Sacramento, Cal. 


What! No. COz 


Bonus Systems? 


Plot, 


When C. B. O.’s question appeared in 
a former issue my reaction was to leave 
the answer to the “big-wigs” but as none 
of these have been interested—and if 
C. B. O. should prove to be entirely 
bald—possibly a small wig may be better 
than no wig at all. 

To begin with his boilers and fur- 
naces should be put in first class repair 
and the fuel the best adapted to the fur- 
nace and general conditions affecting the 
plant. 

He should then determine the average 
per cent of COs that can be maintained 
by proper stoking and use of the proper 
draft, the average per cent of COs that 
can be maintained without special effort, 
everything having first been put in first 
class condition. 

Now as to the distribution of the sav- 
ings effected, the bonus. Here it is hard 
to prescribe because like many other 
questions submitted to your magazine for 
comment, detailed information is lacking. 
Does he have one fireman, or twenty- 
five? 

Suppose he has ten. If he should 
decide to return 10 per cent of the sav- 
ings to each fireman, nothing at all would 
be left. 

To be appealing to the fireman and 
secure his best efforts, the bonus should 
amount to 50c. or more per day. 

The company can afford to distribute 
50 per cent of the savings effected among 
the men responsible for the saving, pro- 
rated according to each man’s combustion 
efficiency as shown by his COg percen- 
tages. In case there is a head fireman 
or an engineer supervising the fireman, 
he should share in the distribution in 
order to enlist his cooperation in seeing 
that the men under him are furnished 
needed supplies without delay. 

Inasmuch as C. B. O. is himself an 
engineer, it will be unnecessary to advise 
as to how to determine the amount of 
savings effected by each per cent of COs. 

Meadville, Pa. T. R. Ewrnc 





IF YOU REQUIRE the description of a 
COz bonus system that pays out “folding 
money” for high COzg averages, don’t 
waste your time to read any further, just 
feed this to the waste basket. 


Here’s a COs system in a refinery 
boiler house that works and what’s more, 
our fuels vary from -2.0 deg. A.P.I. 
cracked residuum to refinery gas. Many 
times the fuels or combination of fuels 
must be changed three or four times 
per hour, yet we have an efficient CO2 
system. 

Two years ago one of the firemen, 
who had fired eight years, was put in 
charge of the boiler house. His first 
move was to repair the settings and doors 
of all the boilers, his second move was 
to get modern burners and observation 
doors installed. After reducing his fuel 
costs as much as possible this way he 
turned his attention to instrument firing. 


No! We did not put in COse record- 
ers and start the COe2 system immedi- 
ately. A straight COzg system is about as 
efficient as firing a boiler with a pressure 
gage. 

Before even attempting to set up a 
COz2 system we made a thorough investi- 
gation of our fuels. This involved run- 
ning anaylses on both the oils and gases. 
Next we had all our instruments over- 
hauled, steam and air flow pens were 
set by a company representative, four 
point draft gages were repaired at fac- 
tory, thermocouples in boiler breechings 
and superheater outlets were all checked. 
Complete routine flue gas analyses that 
had been run for the three previous years 
were used to determine average fuel 
characteristics so the efficient excess air 
could be used in setting the steam flow- 
air flow pens. (Of course more anal- 
yses were run while the pens were being 
set.) Calibration charts were then made 
up for the steam flow-air flow pens for 
each combination of fuels. An hourly 
log sheet was then started, recording all 
the readings essential to good operation. 
These values are averaged by the chief 
engineer each day and posted on a 
monthly graph in plain view of all the 
operators. 

After all of this had taken place two 
good COz recorders were purchased and 
installed on a common manifold. Each 
day on routine furnace checks the COe2 
recorders are checked. COe ranges have 
been typed and glued on the front of 
each recorder for each fuel or com- 
bination. Stack loss charts are posted 
so the fireman can check his excess air 
and approximate stack loss from the re- 
spective chart. 

The daily average COe for each fire- 
man and his assistant is posted by the 
chief engineer. Each two weeks the chief 
engineer reports the highest, lowest and 
average COze to the fireman for his re- 
port. This friendly rivalry has been 
worth thousands of fuel dollars saved. 

Mr. C. B. O. a CO2 Bonus System is 
a fine thing if conducted properly, but 
the installation of a CO2 recorder does 
not mean a solution of your fuel prob- 
lem. You probably already know the 
combustion characteristics of your fuel, 
set up a stack loss chart, showing COs, 
Oe, excess air and stack temperature, 
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cross-section it with colored pencil, 
showing the COeg ranges which are dan- 
gerous (CO), good, fair, and bad. In- 
struct your men about the meaning of 
the chart and make sure several Orsat 
analyses are made against the recorder 
once a day. Conduct blind firing tests, 
have your men fire for part of the shift 
without instruments and then show them 
how much more efficient and easier it is 
to fire with instruments. 

Double check your CQe bonus checks 
with an Orsat check. Post your results 
daily where each: man can see them and 
at the end of the month you'll have a 
hard time determining just who deserves 
the bonus. 

Augusta, Kan. J. C. DE Foe 


Mr. C. B. O., New Hope, Pa.: What, 
no Bonus System? NO, because more 
grief and hard feelings have come to 
firemen and engineers from COg2 bonus 
systems than from a lot of other things 
combined. If your furnaces are not 
equipped with draft and steam flow 
recording charts you are headed for 
trouble sure. You will not know what 
is being done to produce high COzg. You 
may have high COzg and incomplete com- 
bustion which in turn is liable to show 
a high percentage of CO. In the effort 
to produce high COg the fires may be 
starved for the lack of oxygen and 
mighty hot fires are sure to result in 
destruction of the brickwork. The same 
high COsz could result from a thick heavy 
fire since not enough oxygen would get 
through to effect complete combustion, 
though with this condition it would be 
more difficult to produce the required 
amount of steam. 

I think if any COzg bonus systems are 
started, and it is questionable in my mind 
whether they should be started at all, 
they should be worth a little foresight 
and study of conditions in the plants 
where they are to be used. Accurate 
coal analyses should be available so that 
the theoretical air requirements can be 
determined. This may be a little difficult 
and complicated but I shall be glad to 
supply information as to how to go 
about it. Leo S. Swart 

Newark, N. J. 


How Can Cylinder Oils 
Be Tested 


IN TRYING to answer Mr. Richard E. 
Murphy’s question, one must realize the 
operating engineer is seldom in a posi- 
tion to make elaborate tests of lubricants. 
In many cases, however, the operator can 
make simple practical tests of lubricants. 
There is no pretense that they are accu- 
rate in determining the commercial values 
of lubricating oils but they will serve to 
guide the engineer in the selection of 
his lubricants; besides they have the 
merit of being applicable in ordinary en- 
gine room practice. 

Tests ror Acips AND ALKALIS 

Place a small quantity, say a teaspoon- 
ful, of the oil or grease to be tested in 
five or six times its bulk of boiling water, 
and dip into it a piece of red litmus 
paper; if the litmus paper remains red 
after having been soaked in the mixture 
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for a considerable length of time, the 
oil or grease is acid. If the color of 
the paper turns to dark blue quickly, the 
oil is alkaline. If it changes colors very 
gradually to light blue, the oil is neutral. 

Before this test is made the water to 
be used must first be tested with litmus 
paper to see whether any discoloration 
of the paper will result. It may be that 
the water itself is slightly acid, in which 
case the oil tested would be of no practi- 
cal value. 

TEST FOR VISCOSITY 

Pour a few drops of each sample oil 
upon a large sheet of tin or glass while 
the sheet is perfectly level, then raise one 
end of the sheet gently about one inch 
and support it in that position; watch the 
race of the drops of oil on the inclined 
plane. The oil that reaches the bottom 
of the plane last ranks highest in vis- 
cosity. Of course, this is only a com- 
parative test, but it will enable the oper- 
ator to select from a number of samples 
the oil best adapted to his purpose. 

SPONIFICATION TEST 

The presence of animal or vegetable 
oils in a lubricant is detected as follows: 
Place about a pint of oil into a small 
iron boiler or saucepan and add 1 to 2 
ounces of caustic soda or concentrated 
lye; boil the mixture for half an hour 
and then set it aside to cool. When 
thoroughly cool examine the mixture, if 
the surface is covered with soap, the oil 
contains animal or vegetable fats; other- 
wise it is pure mineral oil. 

PRECIPITATION .TEST 

To ascertain if the oil contains paraf- 
fin, waxes, gums, etc., place an ounce of 
each of the oils in a separate half pint 
bottle, pour 2 ounces of gasoline into 
each bottle on top of the oil, and shake 
the bottles until the oil is dissolved 
the gasoline; then allow the mixture t 
settle. If there is a considerable amount 
of sediment in any of the bottles, it indi- 
cates that the oil in them has bzen treated 
to produce artificial viscosity. 

Test To Detect SuLPpHuRIC ACID IN 

MINERAL OILS 

Heat a small portion of oil to 300 deg. 
F. in a metal cup and pan of sand-and 
maintain that temperature for about 15 
minutes. After cooling, if the sample is 
considerably darker in color than the 
original, it contains sulphuric acid. 

TEST OF CORROSION 

Place a clean copper strip in oil for 
3 hours at a temperature of 212 deg. F. 
If after 3 hours the copper strip is its 
natural color, the oil will not corrode. 

As an operator in Diesel and steam 
power plant the last 3 years, I realize 
the problem of lubrication is one of the 
most important factors in good operation 
of machinery. 

I hope this will help Mr. Murphy 
solve his problem. Although there are 
more tests Mr. Murphy could make, I 
don’t believe they are so important as 
the ones I have just covered. 

NorMAN KING 

Charlevoix, Mich. 

REPLYING TO the question on page 737 
by Richard E. Murphy in the November 
issue of Power PLANT ENGINEERING, the 
writer wishes to state that the methods 


of testing cylinder oil as set forth below 

are not original, but that they are meth- 

ods which have been used and proved 
satisfactory. 

The following -tests are not accurate 
in determining the commercial values of 
lubricating oils, but merely act as a 
guide in helping the engineer select the 
proper lubricant. 

1. Viscosity 
Place a sheet of tin or glass in a 
level position and pour a few drops 
of each sample of oil on the sheet. 
Tilt the sheet slightly and watch 
the oil as it moves downward. The 
oil that reaches the bottom last has 
the highest viscosity. 

2. Acids and alkalies 
Add a tablespoon of oil to about a 
cup of boiling water and dip into 
the mixture a piece of red litmus 
paper. If the paper remains red 
after being soaked in the mixture 
for a short period, the oil is “acid.” 
If the paper turns to a dark blue 
quickly, the oil is “alkaline.” If 
the color changes to a light blue 
very gradually the oil is “neutral.” 
As a check use a piece of blue lit- 
mus paper in the same manner. If 
it remains blue the oil is “alkaline.” 
If it turns red quickly the oil is 
“acid.” If it changes slowly to a 
light red the oil is “neutral.” 

3. To detect animal or vegetable oils 
Place about a pint of the oil in a 
pan and add 1 or 2 ounces of caustic 
soda or concentrated lye. Boil the 
mixture for half an hour and allow 
to cool. If the surface is covered 
with soap the oil contains vegetable 
or animal fats. If not, it is pure 
mineral oil and suitable for cylinder 
use. 

4. To detect paraffin, waxes, gums, etc. 
Place about an ounce of the oil in 
a bottle and pour about 2 ounces of 
gasoline on top of the oil. Shake 
well until the oil is dissolved by the 
gasoline and then allow it to settle. 
If there is a considerable amount 
of sediment in the bottle it shows 
that the oil has been “doctored” 
and unfit for cylinder use. 

5. To detect sulphur in mineral oils 
Pour a small amount of the oil in a 
metal cup and place the cup in a 
metal pan filled with sand. Heat the 
pan until the oil has reached a tem- 
perature of 300 deg. F. and allow 
to cool. If the oil turns consider- 
ably darker than the original sample, 
it contains sulphur and should be 
rejected. 


6. Flash and burning test 
Use the same procedure as for the 
above test for sulphur. When the 
oil reaches 300 deg. F. pass a light- 
ed match over the top of the cup. 
Repeat every few degrees rise in 
temperature until the vapor arising 
from the oil ignites with a flash. 
This is the “flash point” of the oil. 
Continue the test until the oil ig- 
nites and burns on the surface. 
This temperature will be the “burn- 
ing point.” 
Currrorp F. SMitH 
Saginaw, Mich. 
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Types and Characteristics of Electric Motors 


3 j | | Max. Torque 
Type of Motor Service Starting Duty Regulation o; Full Load Remarks 


Direct Current 
t 25°) increase in spec P ssible by field 


| 
Shunt Wound Gen. Pur. | Medium—150% Constant Close—5-74° | Limited by commutation] About 25 
] | anr 


contr Suitable for steady loads 


stokers, lathes, planers, agitators, mixers 

Series Wound Spec. Ser Very Heavy  300-400°%; Constant Wide—depends on| Limited by commutation] For hoists, cranes, valves, balers, tract 

load | Must be geared to load 

| loads and other widely fluctuat 

| ing loads which occur less than 25 times per 

| minute For compressors conveyors 
crushers 

Polyphase Alternating 
Current 


Squirrel Cage 
Normal torque, normal| Gen. Pur Medium—150°% ‘onstant Close—3-6% 5 — 200° The simplest and most wi 
made. For fans, lathes 


starting current 
agitators, pumps, mixers 


lOve sVecslttive Makelt bere! Spec. Ser. | Heavy—175-200' Constant Wide 10-25% | Limited by commutation} For flywhe 
| 


Jesigned to start on fu 
lowers, centrifugal pumps, pla 


Normal torque, low| Gen. Pur Medium —100-150° ‘onstant Close —3-6* 
starting current 





] 
b 


okers 





High torque, low start- Spec. Ser Heavy but at not too} Constant Oi oo ey 117 Across the line starting. Especially apy 
frequent intervals nveyors, crus 
175-27 | | pulverizers 


| 
ing current | | to pumps, compressors, ¢ 
Low torque, low starting 4-6° 2 For special service, ¢ 
current | centrifugal pumps, crus 
} sets. Simple contr 


Spec. Ser Low—50-60°% ‘onstant Close 





| Wide 1 ) 7 For intermittent special 


vators, crunes, ¢ 


High resistance rotor Spec. Ser Heavy—175- ‘ ‘onstant 


Wide 








| 
| 
High Slip, Sq. Cage Spec. Se Heavy-- 200 | Constant 
| mes per 
hammers, punt 


Multi Speed 


Variable torque Spec. Se Medium 150 Adjustable} Close — 4- 


| each speed 


Constant torque | Spec Medium — 150 | Adjustable} Close — 4-6 


Constant H.P Medium. - 150 Adjustabl 


Wound Rotor Heavy — 200-250‘ 


Commutator, brush shift-| Spec. Se y -150 | Variable ee 10-3 150-200 


ing 


Synchronous 


Standard Gen. P Medium -— §0-125‘ Constant 


peratir 

ntinuou oad 
Where exact apceeds 
Where motor spe 
are required in size 
Where power fact 


F 


Fynn Weichsel Type se Heavy 250°; | Constant | None except for] 250 Starts as a wound 
* | short intervals Runs as synehr is 1 
ated at speeds below n 

Giver leading J 

e | load and 40-60'; at 

c as ay Nchronous conde 

Single Phase, Alternating 

Current 

Repulsion ind 


Low starting curre Pi 
These motors start as rey 
4 


| Constant 
| when up to speed a centrifuga 


Very Heavy — 225-300 
circuits the commutator segme 
an induct I r. For funs 
pressors, pun ( ve 
general purp 





| 
| 
5-74 1 Infrequent start 


in the fractional horsep 
|} hp. For fans, compress 


Split phase ind Gen | Heavy-- 150-200 | Constant Close 


Quiet operating 

is also availab 

which will develop from 200 t 

their rated torque at startil 

blowers, compressors, pumps 
veyors, stoker 


Capacitor ind Gen Medium 150° 


Repulsion | Heavy — 250-300 Variable | Wide--depends on| 
loac 


Wide —depends 


Series 
ad 
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Electrical Waves 


HOSE WHO have difficulty in visualizing transient 


electrical phenomena will appreciate the ingenious _ 


device shown in the photographs on this page and on 
page —-of this same issue. It is an apparatus designed 
and: built by C. F. Wagner, electrical engineer in the 
central station division of the Westinghouse Co. to 
demonstrate the action of traveling waves on transmis- 
sion lines. By substituting metal arms, springs and 
damping resistance elements for the electrical elements, 
inductance, capacity and resistance, he can demonstrate 
the bela vior of a surge and prolong its life from one 
ten thous@ndth of a second to as much as five or ten 
seconds. 

Resembling a streamlined xylophone, the ‘‘wave 
demonstrator’’ consists of 56 long narrow aluminum 
arms, pivoted: at their center of gravity on hardened 
steel bearings. A flat spring is mounted rigidly to 
each of the arms at a point close to the bearing with 
its free end extending towards the rear of the arm. 
The free end of each spring is fastened to an adjacent 
arm. When the first arm is moved up or down it trans- 
mits the movement successively to all the other arms 
in the form of a wave just as a long rope can be made 
to move in waves when it is snapped at one end. 

As long as all 56 arms are allowed to move freely 
a wave started at one end will move forward to the 
other end and depending upon conditions at the end, 
will return. The reflections which occur at the end of 
a transmission line when a wave impinges upon it are 
rather interesting. The first case to be considered is 
that of an open line. On the model this corresponds to 
permitting the end arm to move freely. When the wave 
propagates along the line in this case the reflected wave 
is of like polarity, that is, a wave of the same polarity 
and same wave shape is reflected. Another interesting 
fact to observe is that the maximum voltage at the end 
of the line is equal to twice the maximum value of the 
oncoming wave. The condition of a short circuited line 
is simulated by restraining the end arm from moving. 
In this case, the reflected wave is of like form but of 
opposite polarity to the oncoming wave. 


PosITIVE AND NEGATIVE REFLECTION OBTAINED 


With the open-cirecuited and short-circuited line 
there is obtained a positive and negative reflection, re- 
spectively, of the same wave shape. It should be pos- 
sible in some way to obtain a condition half way be- 
tween in which the reflected wave is zero. In an actual 
line this is accomplished by simply shunting the end 
of the line with a resistance of a particular value. A 
resistance is represented in the mechanical analogue 
by means of a damping element of the squirrel cage 
motor type. With this connected to the model and set 
for the critical value it is found that the reflected wave 
is zero. The oncoming wave upon reaching the end of 
the line just vanishes with the appearance of being 
drawn into a vacuum. Demonstrations with different 
wave shapes verify this observation. When the damp- 
ing element is set for greater damping the short cir- 
cuit condition is approached and a negative reflected 
wave of the same shape but of smaller magnitude is 
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In Slow Motion 


produced. Similarly, if the damping element is set for 
smaller damping, a positive reflected wave results. 


Dampiné Device Is UsEp 


The bearings of the arms were made as frictionless 
as possible in order to eliminate as much of the damp- 
ing as possible. This effort corresponds to simulating a 
line with a very low shunt resistance. As already ex- 
plained for some of the other demonstrations it is desir- 
able to introduce the effeet of lumped resistances con- 
nected in shunt to the line. One way of accomplishing 
this result is to introduce a mechanical device, such as a 
cylinder rotating in oil, as a damping device. In this 
application it was preferable to use a squirrel cage in- 
duction motor whose stator winding is excited by direct 
current. In such device the eddy currents in the rotor 
produce a torque on the shaft which is proportional to 
its angular velocity. The motion of one of the arms of 
the model is transmitted to the rotor of the motor by 
means of a system of strings around a wheel attached 
to the rotor. The effect of different resistances in the 
electrical system is obtained very simply by merely 
varying the current in the stator winding. 


Lone Line Acts As RESISTANCE 


It is clear that if there were an infinitely large num- 
ber of elements of the same kind connected to the end of 
the model, the device would act like an infinitely long 
line. At no point would there be a reflected wave. Since 
there is no reflected wave when a resistance having the 
critical value is connected to the line, it follows that 
the infinitely long line connected to our model must act 
in all respects as a resistance. Since a current flows in 
the resistance proportional to the voltage, it follows 
immediately that a current wave proportional to the 
voltage wave must flow in the transmission line. This 
is a relation fundamental to all wave theory, but whereas 
it is usually proved through the recourse of mathe- 
matics, the same result was reached by means of the 
demonstrations and a few simple deductions. In the 
wave propagation theory, this critical resistance is given 
a special name, the ‘‘surge impedance’’ of the line. 
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Job evaluation, senior- 
ity and lay offs. Em- 


ployment guarantees. 


Management Board Planning 


WO AXIOMS are assumed: That the important 

starting point for good public relations is good per- 
sonnel relations within the organization; and that a 
management board, on which employes, both office and 
shop have elected representatives is a logical method of 
handling management policies. 

Then arises the question, What are the most impor- 
tant subjects for the board to deal with in order to pro- 
mote and preserve understanding of company policies 
by and harmonious relations with the workers of the 
organization? What points are of greatest interest to 
employes? ; 

Results of various surveys to determine the value set 
by workers on various company policies seem to indicate 
that job security with assurance of provision for old 
age is of first importance. Cooperation of management 
and executives, especially of foremen and superintend- 
ents, in bettering one’s work, gaining promotion and 
investigating grievances is a second point. Good work- 
ing conditions, pay increases when deserved and wel- 
fare activities follow in the order given. 

Popularity of Social Security activities of the Gov- 
ernment is evidence of the interest in job and retire- 
ment security but even a casual consideration of the 
provisions of the laws shows that these can never be 
adequate for the purpose intended, as unemployment 
benefits can cover only short periods and retirement 
benefits will be insufficient to give comfort in old age. 
- The intent of the laws is good, and properly adminis- 
tered they will be helpful, but they can never take the 
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‘place of job and retirement security wisely adminis- 


tered by the management of each industrial organiza- 
tion to meet its individual conditions. 

As a first step, personnel executives seem to agree on 
job evaluation; determination of the importance and 
rating of each job and of what is a fair rate of pay. 
The purposes are to establish equal pay for jobs of 
equal importance and which require equal abilities, so 
as to pay what each job is worth; to give proper basis 
for assignment of workers to jobs and a fair basis for 
promotion ; to improve employe morale so as to get and 
keep desirable workers; to make jobs desirable and re- 
duce labor turnover. 

Factors to be considered and discussed in rating a 
job are: 

1. Education, including training either formal or 

informal. 

2. Skill, covering time and experience to fit a 

worker for the job. 

3. Initiative required, to go ahead independently of 

detailed instructions. 

. Responsibility for equipment, safety of worker 
and others, operation of machinery and inspec- 
tion of product. 

. Mental effort, requiring attention in operations 
and understanding of directions and processes. 

. Physical effort as to diligence and speed. 

. Hazards in surroundings and in doing the work. 

. Working conditions such as discomforts and in- 
conveniences inherent in the job. 
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The point system of evaluation is most used and 
consists in giving to each of the above factors a definite 
number of points for maximum requirements. For any 
job the number of points assigned on each factor is ac- 
cording to the requirements of that job. The sum of 
points for all factors determine the rating of the job, 
and the rate of pay is related to the rating. 

In determining the points to be assigned for each 
factor, the management board should discuss rankings 
with employes’ representatives and compare similar 
jobs in various departments to ensure proper relative 
values. The point scale used by three organizations is 
shown by Table I. 


Table |. The point scales used by three organizations for job evaluation 











Wesths. El. General 





N.E.M.A. & Mfg. Co. Elec. Co, 
1 2 3 4 5 ° 
1. Education 14 28 42 56 70 100 100 
2. Skill 22 44 66 88 110 100 400 
3. Initiative 14 28 42 3 70 125 
4. Responsibility 20 30 60 60 100 15 100 
5. Mental effort >. Brew Bis 40, 50 
6. Physical effort 10 20 30 40 50 A 50 
7. Hazards oS D aa 
8. Working cond’ns. 10 20 30 40 5O 20 100 
uy.) Se aes 500 500 800 





For the National Electrical Mfrs. Ass’n., ten job 
grades are established for men and five grades for 
women and boys. Assignment of points for each factor 
is to one of the five listings shown above and the total of 
points determines the job grade. The points, grades 
and the hourly wage rate in one plant is as shown by 
Table IT. 

The base rate is established on a basis comparative 
with wages in neighboring plants and inequalities in pay 
for jobs of similar rating are corrected. 

Various job grade divisions are in use, the American 
Rolling Mill Co. using 18 grades and Goodyear Tire 
and Rubber Co. using three. Daily basic rate of the 
A.R.M. Co. is $3.50 a day for the first or lowest grades, 
rising to $12.77 a day for the 18th or highest grade, 
rise in rate being slower for the lower than for the 
higher grades. Actually, the rates paid for various 
grades of jobs in four plants are some 15 per cent 
above the basic rates. 

Where unions are involved, the rate for each job 
must of course be equal to or greater than the union 
seale, but the job grading establishes equivalent pay 
for all jobs of like difficulty and established rate of pay 
increase with promotion to a higher grade job. 


EMPLOYEE RELATIONS AND COMPANY INFORMATION 


In this connection, it is desirable to convey to the 
workers of the organization quite complete information 
as to the relation of wage and other expenses to the 
income of the company and some companies have 
adopted plans for profit sharing by either a cash bonus 
at regular intervals based on profits of the preceding 
period or a plan of stock sale to workers, the company 
paying some percentage toward the price of the stock. 
Unless the workers are given facts, seldom do they ap- 
preciate that a major part of the expenses are for 
workers’ wages, and how small a part goes to manage- 
ment and owners. 

As an example, in a discussion about cost of manage- 
ment, it was brought out that if salaries of top ranking 
officials were all distributed to workers, each worker 
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would receive 2 cents a day additional, whereas guesses 
had been that each would receive $5 to $15 a week ad- 
ditional. For each worker the cost of the services of 
the successful management of General Motors Co., 
which gave him his job, was 2 cents a day. 

With wage payment established on a scientific basis 
and as large as is justifiable, the question of job se- 
curity is more easily solved, but the matter of seniority 
may give some headaches. When depressions and slack 
business come, a full prosperity organization cannot 
be maintained yet laying off men strictly according 
to length of service may threaten disruption of the 
organization because of keeping less efficient men, too 
large a proportion of elderly workers, and the difficulty 
of training men for transfer to work different from 
that to which they are accustomed. 

It is wise, therefore, for the management board to 
define seniority rights and procedure in case of neces- 
sary layoffs. 


ADVANTAGES OF ESTABLISHED PROCEDURE 


Most important factors are length of service, (in 
one department or in the organization) and ability 
Other considerations are physical condition, family re- 
sponsibilities, place of residence, ease of transfer to 
other work. Obviously there must be no discrimination 
on account of union or social activities, so long as 
there is no offense against company interests; also no 
discrimination for younger men against older, where 
ability and availability are equal. In establishing rules 
for layoff, the employe representatives in management 
should have full participation and should be encour- 
aged to present the problems to workers and get their 
views. Differences will arise between executives and 


Table Il. With the point system the hourly wage bears a definite 

relation to the rating of the job. The figures below show this relation 

for one plant which uses the N. E. M. A. system with 10 job grades 
for men and five grades for women and boys 








Average 
Points Men’s Women’s hourly rate 
for job Grades Grades dollars 
360—381 1 0.95—1.09 
338—359 2 0.90—0 95 
316—337 3 0.87—0.90 
294—315 4 0.84—0.87 
272—293 5 0.82—0.84 
250—271 6 0.78—0.82 
228—249 7 0.74—0.78 
206—227 8 21 0.71—0.74 
184—205 9 22 0.67—0.71 
162—183 10 23 0.65—0.67 
140—161 24 
to 139 25 





workers as to merits of length of service and ability 
of individuals in determining procedure, but if rules 
are established and provision made for reference of 
questionable cases to a layoff committee composed of 
executives and workers representatives, action, when 
the need of it arises, should be simplified. 

As to job security, the tendency is to seek guaran- 
tee of yearly income as against high hourly wages. 
Care must be exercised in working out any such plan 
that it will not become too expensive during bad years, 
but to be effective, it must give reasonable assurance 
of employment for a major part of the year, or of a 
reasonable yearly income. 

Government unemployment has, in some instances, 
nullified plans that had been inaugurated, because of 
the expense involved in unemployment taxes. Yet even 
the most demanding labor leaders are striving for a 
determinate yearly wage as against a high hourly 
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wage and uncertainty of employment. If a certain 
minimum yearly time of employment is insured, it 
may involve stocking product during dull seasons for 
delivery later and brings the risk of heavy investment 
in stock and of change in demand. If yearly income 
is guaranteed, any pay not earned in slack periods 
must be earned by extra work in good periods. 

In the Hormel plan, sales for a year ahead are 
estimated, also the work required to produce the goods 
on the basis of a 40-hr. week, a day’s work being a 
certain amount of goods produced, regardless of the 
hours worked. Each department is then given each 
week the amount estimated to produce its weekly 
schedule. If work is light, the pay for hours not 
worked is considered as borrowed from the company. 
When work is heavy, unearned pay is paid back by 
extra work. Workers are shifted to maintenance so 
far as possible, to avoid accumulating too much bor- 
rowed hourly pay. Repayment of hours may be made 
any time during a 3-yr. period and at the end of that 
period any amount due for prepaid work is written off. 

Nunn-Bush Co. guarantees to workers a certain per 
cent of the gross income of the company. Income and 
payroll for the year are estimated and divided into 52 
parts. If at the end of the year, income has exceeded 
the estimate, the per cent surplus due workers is paid 
as a bonus. If income is less than estimated, wages 
are accordingly reduced for the next year. 

Procter & Gamble guarantees, after a worker has 
worked 24 mo., that he will have forty-eight 40-hr. 
weeks of work a year. Workers may be shifted to 
other work but at the same hourly rate. 

For a worker who has been employed 6 mo. and 
whose pay is at a rate under $6000 a year, Wm. Wrig- 


ley Jr. Co. gives a contract for 35 hr. work a week - 


at a stated hourly rate. He may be laid off, but gets 
a lay off benefit of 20 to 80 per cent of his base rate 
for 16 to 28 wk., depending on his length of service. 
For low hourly rates, the per cent of base rate is 
larger than for higher hourly rates. Employes may 
be transferred to other than their regular jobs. Bene- 
fits stop if a man gets other work. 

When considering any guarantee plan it is wise 
to go slow, to consult workers as to their preferences 
and suggestions, and to be quite certain that any plan 
adopted avoids excessive cost in slack periods. 

Other subjects for the management board will be 
discussed in a later issue of PowER PLANT ENGINEERING. 


Air Heater and Economizer Selection 


Continued from Page 775 


the larger heat trap, and conversely, the heat transfer 
rate is increased for the smaller unit. The heating sur- 
faces listed in Table V would, therefore, be fictitious 
values in that the surface listed would be too large 
for the smaller units and too small for the larger units. 

Deterioration of heat traps due to corrosion and 
corrective measures to reduce maintenance costs is im- 
portant enough to warrant a bit more space. Prolonging 
the life of an economizer or air heater is dependent 
chiefly on preventing active corrosion of the heating 
surface. Corrosion on the gas side, of course, is due 
to either SO, or high moisture in the flue gases or both. 


812 


High moisture means oxidation or just plain rust; SO, 
means acid and corrosion when it condenses on a tube 
or plate of steel. Reduction of active corrosion is 
accomplished by maintaining tube temperatures high. 

In the case of an economizer, the metal tempera- 
ture is approximately equal to the water temperature 
in the tube. It is more or less independent of the sur- 
rounding flue gas temperature, so the only control in 
maintaining high tube temperatures is the feedwater 
temperature. If fuels having high sulphur, high mois- 
ture, or hydrogen contents are used, it is best to follow 
the manufacturer’s recommendation on what minimum 
feedwater temperature should be used in preventing 
active corrosion and frequent tube replacements. 

The air heater is somewhat more flexible in this 
respect, inasmuch as the rate of heat transfer from gas 
to air is dependent on both the gas transfer rate and 
the air transfer rate. In other words, the higher the air 
transfer rate, the more heat is drawn from the metal 
and the lower the metal temperature is. Conversely, 
the lower. the air transfer rate, the more the heat is 
stored in the metal from the hot gases, and the higher 
the metal temperature becomes. Tubular type air heat- 
ers can be designed having inherently high metal tem- 
peratures based on this very fact. It is known that 
gases flowing across and perpendicular to a row of tubes 
have higher heat transfer rates than gases flowing inside 
the tubes. To design a tubular heater for inherently 
high metal temperature, it is merely necessary to allow 
the air to flow inside the tubes and the gases to flow 
outside and perpendicular to the tubes. 

Plate type air heaters can obtain a similar result 
by reducing the gas flow area and increasing the air 
flow area by correct spacing of the plate elements. 

Regenerative type heaters take care of the high cor- 
rosion fuels by offering a unit consisting of two heating 
element sections such that the element where the cold 
air enters is removable, and is replaced with a new 
element when necessary. In all air heaters, when active 
corrosion occurs, it does so in the region where the cold 
air enters the unit. 

Other methods of reducing corrosion consist of re- 
circulating some of the hot air from the air heater 
outlet, thus raising the air temperature entering the 
unit and the metal temperature; and by passing some 
of the cold air around the air heater, thus reducing air 
transfer rate. This is done, usually at the low loads 
only where the tube temperature is low enough to result 
in active corrosion. Both these methods, however, have 
the disadvantages of requiring some sort of controls 
either manual or automatic, and of reducing the avail- 
ability, hence the efficiency, of the air heater. 

With regard to internal corrosion of economizer 
tubes, it is advisable to have an available feedwater 
temperature of not less than 212 deg. F. from an open 
feedwater heater. If the water is not heated to the 
boiling point before entering the economizer, the water 
is not thoroughly de-aerated. In other words, it still 
earries dissolved oxygen which upon being carried into 
the economizer, is released as the temperature increases 
and attacks the inside walls of the tubes. 

As a conclusion to this series on selection of heat 
traps a word of advice is appropriate, “Don’t pay 
for hot air and hot water unless it pays for you.” 
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Shop photograph showing 
the general arrangement of 
the compressor and drive. 
The motor rotor is overhung 
from the main crankshaft and 
the motor is cooled by the 
suction gas on its way to the 
compressor. Each head cov- 
ers two cylinders, the internal 
arrangement being indicated 
by the spares on the shelf at 
the left of the mechanic's 
head 





YPICAL of the advanced trend toward fune- 

tional design of machinery, the new 100 t. West- 
inghouse air conditioning unit is a complete answer 
to the modern air conditioning problem and carries 
into process and commercial fields the self-contained, 
hermetically sealed construction so successfully ap- 
plied to the domestic refrigerator. It even goes a 
step farther in that the motor arrangement and de- 
sign is such that external ventilation is not neces- 
sary, thus automatically removing one factor which 
heretofore has placed restrictions in the installation 
and location of air conditioning units. 

Furthermore, the new unit sets a new standard 
for space and weight so that it fits readily into 
small corners and requires no special foundation. 
Nominally rated 100 t. at 1150 r.p.m., the unit has 
a capacity of 1,212,000 B.t.u. per hr., based on 37 
lb. per sq. in. ga. suction pressure, 65 deg. F. suction 
temperature with cooling water in at 75 deg. F. and 
out at 95 deg. F. The compressor alone weighs 4200 
lb. and the approximate overall dimensions are: 
length, 90 in.; width, 34 in.; and height, 36 in. The 
complete unit, compressor and condenser weighs 8100 
lb. and the corresponding dimensions are 96, 34 and 
70in. This is said to be about 24 smaller and 1% lighter 
than the conventional compressor while 7 yr. develop- 
ment of reed type valves and suction gas manifolds 
is reported to have added about 12 per cent to the 
efficiency over previous totally enclosed designs. 

Engineered as a complete unit, the design is pred- 
icated upon easy installation, trouble proof operation 
and low maintenance. The compressor and motor 
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Streamlined Air Conditioning 



















mounted on a common shaft eliminates the problem 
of “lining up,” power losses involved with transmis- 
sion devices, and, more important, makes it possible 
to have a hermetically sealed unit permanently free 
from dust, dirt and moisture in the working parts. 
Complete pressure lubrication is provided by an oil 
pump, reversible so as to prevent trouble through in- 
advertent phase reversal of the electrical connections. 

The hermetic seal is made possible by eliminating 
a stuffing box or seal of any kind around the shaft. 
Suction gas from the evaporator enters the end bell 
of the motor at the centerline. From here it passes 
by means of cored holes in the rotor and stator, 
through the motor to the crankcase of the com- 
pressor and then by short direct passages directly to 
the suction valves. 

The compressor is of the V-type with 16 cylinders 
of 3-in. bore and 41% in. stroke. Suction and dis- 
charge valves are of the automatic operating reed 
type and arranged with the four valve groups for 
two cylinders in a single cylinder head as shown 
above. This gives the compressor the appearance 
of a conventional 8 cyl. V type compressor or engine. 

The 100-hp., 1150 r.p.m. driving motor is totally 
enclosed, gaseous refrigerant cooled, with the rotor 
mounted on the crankshaft extension: The motor 
current is low, for 220 volts 60 cycle only 926 amp., 
on 208 volts only 875 amp. locked rotor. The unit 
is designed for simple magnetic “across the line” 
starting with thermal overload protection. Starting 
current may be limited, however, to any value to suit 
local condition by using conventional step starters. 
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ew Equipment 





Information that you desire about any equip- 
ment will be gladly furnished without obligation. 
WRITE POWER PLANT ENGINEERING. 





Diesel Instruments 


Piezo-Ray is the trade name selected 
by the Commercial Engineering Labora- 
tories, 4612 Woodward Ave., Detroit, 
Mich., to designate a group of related in- 
struments including Cathode Ray -Oscil- 
lographs and Piezo-Electric Crystals. 
The major application of this equipment 
is to the study of the pressures and 
torsional vibrations of internal combus- 
tion engines. The units, singly and in 
various combinations, have literally hun- 
dreds of other industrial applications. 

There have been over four years of 
continuous progress in the development 
of this equipment. The group includes 
standard RCA and CEL units carefully 
balanced to secure the highest possible 
operating efficiency. The company has 
had the full cooperation of the RCA 
engineers and other nationally known 
authorities on electronics. The complete 
line is described and illustrated in a new 
bulletin “Balanced Unit Piezo-Ray Equip- 
ment.” 


Two New Controllers 


AN ECONOMICAL means for obtaining 
accurate control of electric furnaces and 
ovens without the use of rheostats, trans- 
formers or other expensive equipment, is 
said to be provided in a new recorder- 
controller for electric heat recently de- 
veloped by the C. J. Tagliabue Mfg. Co., 


Park & Nostrand Aves., Brooklyn, N. Y. 
The instrument (shown by the illustra- 
tion) has no _ measurable controller 
“dead zone” and will hold a steady tem- 
perature instead of the oscillating tem- 
perature of “on-off” or two-position 
control. The operation and mechanical 
construction of the new recdrder-con- 
troller is similar to the company’s famil- 
iar line of potentiometers with the ex- 
ception that by reciprocating the control 
contacts throttling regulation of electric 
heat is obtained. 

The company also announces the de- 
velopment of a new indicating potentiom- 
eter controller of the self-balancing 
type, which has many industrial appli- 
cations for regulating temperature, hy- 
drogen ion, etc. The instrument is de- 
signed to indicate temperature at all 
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times on a 10 in. scale. The control 
point is adjusted by means of a knob to 
permit a comparison between the control 
setting point and the temperature indi- 
cator. 

Like all other models of the Celectray 
potentiometer line, this instrument util- 
izes a beam of light, a mirror galvanom- 
eter and a phototube, which eliminates 
the use of a complicated mechanical de- 
sign and allows for a unit constructional 
design where there is no motion unless 
the temperature is changing. A special 
arrangement of lighting the scale is ac- 
complished by using a Lucite rod that 
carries the illumination from the same 
source of light that is used to determine 
the galvanometer position. 


Portable Varmeter 


WITHOUT extensive wiring, expensive 
equipment, or cutting into the line, the 
new General Electric portable varmeter 
permits quick determination of current 
up to 300 amp., of line volts, and of 
reactive kv-a. on power lines. The new 
varmeter is simple to operate and a line- 
man can clamp the 12-pound instrument 
on the line, connect the voltage dividers, 
and obtain readings of volts, amperes 
and vars by the operation of a selector 
switch. Scale illumination assures accu- 
rate readings in poor light or at night. 

The Type AE-1 instrument employs 
an electrostatic watt-meter element and 
measures vars (reactive volt-amperes) on 
a single-phase basis by indicating the 
product of amperes and volts, and the 
sine of the angle between these quan- 
tities. The jaws of a split-core trans- 
former on top of the varmeter may be 
latched open, the instrument hung on the 
line, and the latch tripped with an in- 
sulated stick. This transformer supplies 
the element with a voltage proportional 
to the line current. 

Voltage dividers, which are attached 
to the line by clamps, supply the definite 
fraction of line voltage. These dividers, 
two connected in series for single-phase, 


and three connected to form a: Y box 
for three-wire, three-phase, consists of 
plastic tubes containing resistors, a small 
capacitor, and a neon lamp which glows 
when the dividers are energized. Con- 
nections are made with these dividers by 
flexible leads with spring connectors. 

After connecting the varmeter and 
dividers to the line, a selector switch 
may be set at the end of the tube pro- 
jecting from these instruments. After the 
range selector switch is set, an adjusting 
knob on the end of the tube is adjusted 
until the light beam index shifts from 
one point to another. The scale is then 
read and the actual vars, volts, or am- 
peres determined by reference to curves 
supplied with each set of voltage di- 
viders. 


Pyramid Air Cooled Walls 


McLeop & Henry Co., Inc, Troy, 
N. Y., announces its Pyramid type air 
cooled wall for oil or pulverized fuel 
fired furnaces. It consists of panels of 
specially designed refractory block, which 
provide an air space at the rear, and 
slotted header blocks fitted with cast 
iron anchors and tie links. Made up of 
two courses of Pyramid blocks each 10 
in. high and one course of slotted head- 


er blocks, each panel measures 25 in. 
in height and interlays gph with the 


standard 9-in, firebrick courses. Each 
block has a group of pyramids on its 
rear face increasing the cooling surface 
area. The continuous circulation of air 
draws off the objectionable heat con- 
ducted through the furnace walls and 
maintains the fire face of the walls be- 
low the point of spalling in oil fired 
furnaces or below the fusion point of 
the ash in furnaces fired with pulverized 
coal. Although the principal advantage 
in air cooled walls is the saving in re- 
fractory maintenance, the preheated air 
circulating in back of the Pyramid blocks 
may be routed for delivery back into 
the furnace by ducts, thereby utilizing 
the contained heat for increased combus- 
tion efficiency. 
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EAT, not high pressure, supplies the 
theme for research to govern the 
choice of valve materials. Corrosion, 
dread cause of excessive costs and occa- 
sional disasters, often surrenders with- 
out a struggle if the true nature of the 
destructive forces can be correlated with 
newly developed materials. High tem- 
peratures, however, still offer wide scope 
for study. Plastic flow of alloys in almost 
immeasurably small increments, invisi- 
ble grain transformation at indeterminate 
rates, effect of long continued tempera- 
ture fluctuating at irregular intervals — 
these suggest roughly the elements with 
which the valve metallurgist wrestles. 
Outstandingly fine equipment helps 
Edward technicians find why materials 
make valves behave the way they do. 


THE EDWARD VALVE & MFG. CO.., INC. 


EAST CHICAGO INDIANA 


ES? 
FATIGUE 


HARDY 





EDWARD VALVES 


St )/p. (he 7) ae Slow off Non - return - Feed 


ca V 





Indoor Disconnecting 


Switches 


A NEw LINE of indoor disconnecting 
switches for hookstick or group opera- 
tion has been announced by the Westing- 
house Electric and Mfg. Co. The new 
switches are available in ratings of from 
200 to 6000 amp. for 5000-v. service, and 
in sizes ranging from 400 to 6000 amp. 
for 7500 to 34,500-v. service. 


— - 








Easy operation and exceptional wear- 
ing properties of the contact area or the 
blades have been achieved by means of 
a novel multiple-line-pressure area on 
each blade. This contact consists of 30 
silver-coated “sled runners,” 0.005 inch 
wide, on each blade. These line contacts, 
distributed over two rectangular areas 
about one-half by three-quarters of an 
inch, resemble screw threads on a flat 
surface. 

To increase the ease of operating the 
new switches, the operating eye and blade 
latch have been designed to produce a 
cam or pry-out action, which completely 
disengages the blades from the tongue 
member. This feature allows the switch 
to open easily, though it may have been 
closed for a long time. 

Switch blades are made of hard drawn 
copper of high conductivity, arranged in 
a parallel-path design, so that during a 
short circuit the magnetic force between 
blades increases contact pressure. 


Packless 
Expansion Joint 


AN IMPROVED and simplified, compact 
packless expansion joint for steam and 
hot water lines known as the ADSCO 
Packless Expansion Joint, U-Ring Type 
for low and high pressure and tempera- 
ture service, is announced by the Ameri- 
can District Steam Company, North Ton- 
awanda, N. Y. 


The sectional view illustrates the es- 
sential features of the joint which has 
an expansion element operating on the 
principle of cold springing used in the 
installation of pipe bends. The expan- 
sion element (1) is a series of welded 
U-Rings of corrosion resistant steel 
which is welded. to the steel body (2) 
and the guide (4) on the movable sleeve 
(3) to form a permanent seal between 
the stationary body and the movable 
sleeve. The element is compressed axial- 
ly or cold sprung one-half of the total 
traverse for installation in the cold line. 
As the line expands with the application 
of heat, the compression in the element 
is relieved and it passes through the neu- 
tral position and into tension for the 
remaining half of the traverse. 

There is a full, unrestricted flow 
through the joint and the element is fully 
enclosed in a steel case so that no dirt 
or scale can enter the element to inter- 
fere with its operation. The joint is 
guided at three points (4) and a limit 
stop (5) prevents overtravel. It is fur- 
nished with flanged ends (6) or with 
beveled ends for welding for pressures 
to 300 lb. with traverses of 1, 2, 3 and 
4 in, in single joints with or without 
anchor base. 


Low Current Arc Welder 


ALLIs-CHALMERS Mrc. Co., Milwau- 
kee, Wis., has introduced a novel de- 
sign of low-current electronic arc welder 
for precision work. This Weld-o- 
tron unit, as it is called, can be used 
to weld with currents as low as 5 amp., 
using newly developed 1/32 in. and 
3/64 in. electrodes. Steels, stainless 














steels, and other metals lighter than ap- 
proximately 18 gage which ordinarily 
could not be welded satisfactorily with- 
out seriously burning the metal and de- 
stroying many of its vital properties, 
can readily be welded with this unit. 
Sheets as thin as 0.010”, or approximate- 
ly 32 gage, can be handled without any 
difficulty. 

The heart of the portable Weld-o- 
tron electronic arc welder is a multi- 
ple tube polyphase mercury vapor recti- 
fier unit. It makes use of the newest 
type of rectifier tubes, specially devel- 
oped for this equipment. The unit com- 
bines light weight, long life, and absence 
of rotating parts with the advantages of 
both a-c and d-c arc welding. The readily 
accessible controls and terminals are of 
the dead front type, and are located on 
the control panel. Two of them are 
simple two-way switches, one for cur- 
rent range selection, the other for. re- 


versing polarity of the tube terminals. 
A hand wheel, with easily readable dial, 
provides fine adjustment of the welding 
current. The unit is designed with a 
constant current characteristic which 
makes the arc easy to start, easy to hold 
and which produces the optimum heat 
conditions at the weld. The same char- 
acteristics are obtained from minimum to 
maximum current settings. 


Gas-Engine Compressor 


INGERSOLL-RAND Co., 11 Broadway, 
New York, Y., announces a new 
heavy-duty, gas powered compressor 
built in 485 and 650 hp. sizes using 6 
or 8 V-type power cylinders and sup- 
plied with suitable cylinders for pres- 
sures up to 5000 lb. and for vacuum 
service. By using only two compressor 
frames on either size, the inlet, dis- 
charge and inter-stage piping and mani- 
folding are simplified, and only two 
stuffing boxes are required. 

This LVG compressor incorporates 
overhead valves and removable wet-type 


liners in the power cylinders. All aux- 
iliaries, including the camshaft, the 
built-in recirculating water pump and 
the auxiliary power take-off are driven 
from the flywheel end of the shaft, a 
feature which promotes good governing 
and smooth operation. Lubrication is 
full force-feed with continuous oil cool- 
ing and oil filtration. Power pistons 
have oil-cooled crowns. Governing pro- 
vides for manual or automatic control 
down to half speed. 


Wire Rope Clamp 


NATIONAL Propuction Co., Detroit, 
Mich., announces the new Safe-Line 
Wire Rope Clamp which leaves no sharp 
wire ends nor projections to injure men 
who work with it. 


Unlike a spliced joint or zinced-in 
socket, a joint made with this clamp 
can be quickly readjusted to the proper 
tension without additional expense, and 
it can be used over and over again. The 
inner surface that grips the wire rope 
is double spiral splined to fit each strand 
and wire of the rope, thus making a per- 
fect and secure grip on each section. 
The gripping halves of the clamp are 
held tightly to the rope by taper thread- 
ed nuts. The clamp is made of high 
tensile strength steel and is guaranteed 
to outpull any wire rope made. Stock 
sizes are for ropes.%4 to % in. 
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TREATMENT Costs om ae 
NOW $500.00 A YEAR | 


LOWER BECAUSE Nalco treatment has enabled them to 


operate Successfully with water from their own well 
ABILITY of Nalco to increase the efficiency for boiler make-up, one company reports a — 


of existing Softening plants has been demon- on water bills. This is typical 


Strated time after time. One of the most 8et good results With any — 
recent reports Coming in from the field credits 


Nalco with a Saving totalling $500.00 a year. | 








INCREASE IN EQUIPMENT 
SAVES $5,000.00 ON | CAPACITY WorTH $1,250 


LAST YEAR the engineer in 4 prominent plant 
BOILER MAINTENANCE | "228" % 


spend $1,250.00 for in- 


cing the temperature of 
cooling water. Then he heard about Nalco Stabiliz- 


ing Treatment. With scale Prevented by Nalco, 


heat transfer jumped up and there was no need for 
more equipment. 


creased facilities for redu 





costs of $5,000.00 in the first year, 
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Diesel Driven Compressors 


Cuicaco Pneumatic Toot Co., 6 East 
44th St., New York city, announces a 
recent development in Class W-CO Sta- 
tionary Diesel-driven compressors con- 
sisting of a double acting water cooled 
compressor on a common crankshaft and 
base with a Chicago Pneumatic heavy- 
duty Diesel engine. Standard sizes of 
the two-stage compressor are available 
in capacities of from 662 to 2000 c.f.m. 
for pressures of from 80 to 125 Ib. 
Other sizes and types are available for 


lower and higher pressures. The engine 
is of the heavy-duty, medium speed, high 
compression full Diesel type with the 
Bosch system of solid injection. It has 
full pressure lubrication, adjustable shell 
type, babbitt-lined bearings and remov- 
able cylinder liners. Quick starting is 
provided by air starting valves that admit 
air to all cylinders. The compressor is 
of the V type, with a stuffing box for 
each frame neck, arranged to prevent oil 
from being carried along the piston rod. 
Cylinders are of the double acting, water 
cooled type with Simplate Valves and 
liberal water jackets extending around 
the valves to give a maximum cooling 
effect. Cylinders are made of semi-steel 
and have walls of sufficient thickness to 
permit two reborings. Air pistons are 
of the hollow-box, light-weight design, 
fitted with two concentric rings. Two 
stage units are regularly supplied with an 
intercooler and with either three or five 
step air control. 


Steam Atomizing Type 
Desuperheater 


Repustic Frow Meters Co., 2224 
Diversey Parkway, Chicago, Ill., offers a 
new steam atomizing type desuperheater 
designed to give complete atomization of 
desuperheating water at all flows by the 
impact of a small quantity of high pres- 
sure steam at constant valocity and thus 
to provide a complete range of operation 
from zero to maximum. It is designed 
to be mounted in any plane in any hori- 
zontal or vertical line, to require little 
space, to be readily removable from the 
line and to produce zero pressure loss. 
Desuperheating water, usually low pres- 
sure feedwater, is controlled by a tem- 
perature controller to maintain constant 
down stream temperature. Atomizing 
steam is taken from a high pressure 
system or, if a reducing valve is installed, 
from above the reducing valve. The 
regulator controlling this valve may also 
control automatic shutoff valves in both 
atomizing steam and desuperheating 
water lines. The desuperheater is built 
in two standard sizes for any steam 
capacity and for any pressure and tem- 
perature conditions up to and including 


1250 Ib., 950 F. 
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Texrope Drive 
Demountable Sheaves 


ALiis-CHALMERS Mrc. Co, Mil- 
waukee, Wis., has extended its line of 
Texrope demountable rim type sheaves. 
These cast iron sheaves all consist of a 
substantial bushing on which may be 
mounted a sheave rim of desired number 
of grooves and pitch diameter. This 











demountable rim type of sheave was 
originally introduced primarily for use 
on oil field equipment. Since this type 
provides an easy method for changing 
sheaves without removing the hub from 
the shaft, however, it can be used to ad- 
vantage for any application requiring a 
limited number of fixed steps in speed 
change. 


Fire Observer 
With Pyrex Glass 


Mape by the Oil City Tank & Boiler 
Co., Oil City, Pa, Oil City Fire Ob- 
server is used for the purpose of in- 
specting the fuel bed, furnace walls, 
and tubes without admitting cold air into 
furnace. It has a wide opening or port 
covered, on the inside of the shutter, 


so all infiltration of air eliminated. 
When the shutter is raised, the port is 
opened and the colored Pyrex glass on 
the outside diffuses the glare and per: 
mits a safe, clear vision of the furnace. 
When the handle is released, the cover 


entirely closes the-port. The fire ob- 


server is equipped with a Monel metal 
screen inserted in back of the lens, to 
protect it when the shutter is opened. 


Automatic Storage 
Control 


A NEw dust-tight type, explosion 
proof design of the ‘TELLEVEL de- 
scribed and illustrated on page 84 of the 
January, 1939, issue has been announced 
by Stephens-Adamson Mfg. Co., Aurora, 
Ill. This consists of a multiple electrode 
sealed mercury switch so mounted that 
tipping it in any direction will break the 
electric current. A polished aluminum 
bell provides the dust-tight housing for 
the switch and electric wiring. Mount- 
ing for the mercury switch is a fiber 
holder, screwed to the top of the tipping 
rod. This rod is pivoted in a rubber 
diaphragm with its lower end fitting into 
the globular polished aluminum bell. 
The bell housing is supported on the end 
of a YZ inch conduit pipe. 

The TELLEvEL is control for start- 
ing and stopping conveyors feeding bulk 
materials to bins or hoppers—and for 
opening and closing valves feeding liq- 
uids into tanks. 

Operation is normally entirely auto- 
matic, but, by a simple change in wiring, 
the TELLEVEL can made to keep 
the flow of material stopped or con- 
tinuous until the control switch is thrown. 


Diactor Generator-Voltage 
Regulator 


GENERAL ELEctTric has announced new 
Diactor generator-voltage regulators for 
use with alternating and direct-current 
machines, The new regulator, an im- 
proved streamlined design of the Type 
GDA generator-voltage regulator, will 
be available in six ratings for generators 
rated 15,000 kw., 3600 r.p.m. and smaller 
machines at correspondingly lower 
speeds. The smallest of the Diactor 
regulators is designed for generators up 
to 25 kw. 

The auick-action, wide-range rheo- 
static-type regulator contains an im- 
proved torque element which eliminates 
all pivots and bearings. A self-aligning 
spring suspension precludes all mainte- 
nance at this point. A great reduction of 


weight in the torque assembly has cut 
down the inertia providing a smoother 
regulation curve. 

This automatic generator voltage 
regulation provides increased illumina- 
tion of lights, more satisfactory opera- 
tion of heating appliances, and assurance 
that motors operate in accordance with 
their design characteristics. The new de- 
sign, designated Type GDA and GDD 
for alternating- and direct-current ma- 
chines, has a totally enclosed case to 
prevent the‘entrance of dust and dirt and 
to improve the appearance of the switch- 
board. 
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(The King of Clip Valves) 


Stuffing Box 
Extra strong construction— 
hexagon head gland. 


Bronze Stem 
Perfectly aligned—repacking 
seat above stem threads. 


Bronze Bonnet Bushing— 
Cast in. Non-corrodible 
contact for stem. 


Drain Channels 
Large and unobstructed—ample 
size to drain bonnet. Will not clog. 
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prevent corrosion. 
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Single Drum 


Reversible Hoist 


SuLLtIvAN MAaAcHINERY Co., Michigan 
City, Ind., announces its Class. L-111 re- 
versible Pistonair Single drum hoist 
which is convenient and economical for 
both surface and underground applica- 
tion. This hoist is light and compact 


“ 2x] 


and is equipped with large diameter 
drums for long rope wear, heavy duty 
Lubriseal ball bearings and four-cylinder 
reciprocating air motor. It is fully en- 
closed and can be furnished with either 
positive or friction-type clutch. 


Gyrometer 
Flow Meter 


GyROMETER is the trade name of a 
new flow meter utilizing the balancing 
effect of a gyroscopic element acting 
against pressure differential produced by 
a Venturi tube, nozzle, orifice or Pitot 
tube. The meter is suited for flow 
measurements on lines handling water, 
air, gas, steam, process and corrosive 
fluids, sewage or activated sludge with 
average error at any point in the range 
within plus or minus 2 per cent. 


Power — 


Fulcrum Instrument 


Midget seas Y 


Totalizing 
Counter 
Lever. 
Switch 


__._ Ball Bearing 
Preloaded 
Spring 


¥ ~>Syr0 Unit 

h / Revoives About A-A 

de 

o— ———Ball Bearing 
Gyro Force 


Ay— Pulls 


Diaphragm 
Chomber — 


Velocity Head 


Pressure 
Tubes — 


Venturi Tube— 
As 


Primery Device — 


Connection is made by pipe, not 
greater than 3 in., between the two sides 
of the actuating element in the pipe line 
and a diaphragm inside the instrument. 
This diaphragm connects to one side of 
a lever, the other end of which operates 
a micro switch, attached to the motor 
driven gyroscope which opposes the dia- 
phragm pull. With liquid flow varying 
as the square root of the diaphragm 
head and motor speed varying as the 
square root of the gyroscope pull, 
the angular velocity of the motor to 
which the counter is geared is in propor- 
. tion to velocity of flow when the two 
forces are in balance above the lever 
fulcrum. 
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A characteristic of the meter is that 
the transfer of actuating liquid in the 
small pressure lines does not exceed % 
cu. in. for maximum meter range. In 
addition to use of liquid pressure to ac- 
tuate the meter, the company can supply 
its air-differential system for application 
of the meter in measuring flow of liquids 
unsuited for the connecting pipes or ac- 
tuating pressure chambers. Simplex 
Valve and Meter Co., 68th & Upland 
Sts., Philadelphia, Pa. 


Ratcheting Adaptor for 
'/>-in. Drive Handles 


Snap-on Toots Corp., Kenosha, Wis., 
announces a new ratcheting adaptor, a 
newly developed addition to the socket 
wrench field. It is a unit that can be 
used in combination with any standard 


YZ in. square drive handle, and, placed 
in the hook-up between the handle and 
the socket wrench, it converts the handle 
into an efficient, speedy ratchet type tool. 
A convenient thumb button instantly 
reverses the ratchet action. There is 
hardly a nut-turning job on which this 
new unit will not afford greater work- 
ing convenience and additional wrench 
speed. 


Small Pyranol-Filled 


Current Transformer 


To meet the demand for a smaller 
outdoor current transformer General 
Electric offers for the first time a 15-kv. 
Pyranol-filled outdoor current transfor- 
mer of the porcelain-shell type. The 
new Type KF-305 transformer is filled 
with Pyranol, a non-inflammable insul- 
ating liquid with high dielectric strength. 
This insulation will not sludge and pro- 
vides no fire hazard and it is hermetic- 
ally sealed. 

Adaptable for either horizontal or 
vertical mounting, the new transformer 
meets the stringent NEMA accuracy 
classification of 4X, %4Y, %Z, and fills 
the 4.5-inch impulse test-gap requirements 
of the ASA. Three coats of Glytal 
gray paint provide a surface resistant 
to abrasion. The core and coils are 
mounted in a shallow cast-iron tank and 


extend up into a porcelain housing which 
acts as a high-voltage bushing. High- 
voltage terminals are threaded studs 
mounted on top of the porcelain shell. 
The secondary terminals are fixed studs 
inserted in a compartment on the base. 
These terminals sealed are in glass at the 
point where they enter the tank. This 
glass seal affords a liquid-tight construc- 
tion. 


Control 
Stations 


A NEw three- 
button control sta- 
tion, attractively 
styled and designed 
for easy installa- 
tion and long, 
trouble-free life, 
has been placed on 
the market by the 
Allen-Bradley Co., 

1311 S. First: St; 
Milwaukee, Wis. 

This new sta- 
tion is available 
with various button markings, including 
“Forward-Reverse-Stop,” “Raise-Lower- 
Stop,” “Up-Down-Stop,” and “Open- 
Close-Stop.” It can be mounted in either 
a vertical or horizontal position. Also, 
it may be provided with a bar for lock- 
ing the “Stop” button in its open 
position. 

The new three-button Bulletin 800 
Control Stations have a maximum d-c 
rating of 1 ampere, 115 v; 0.5 ampere, 
230 v; and 0.25 ampere, 550 v. The max- 
imum a-c rating is 3 amperes, at’ 110, 220, 
440, and 550 v. 


e e 

Valve Operating Unit 

A NEw valve operating unit intended 
for electric motor operation of gate and 
globe valves or sluice’ gates is announced 
by Cutler-Hammer, Inc., Milwaukee, 
Wis. The new C-H Bulletin 816 Valve 
Operating Unit, providing a controlled 
thrust action directly on the valve stem, 
gives a high degree of accuracy in open- 
ing and closing the valve. The unit con- 
sists essentially of: thrust springs which 





= 








compensate for the expansion and con- 
traction of the valve stem resulting from 
temperature changes and assure a com- 
plete and accurate functioning of the 
valve; high torque, reversible motor, 
the high speed rotating energy of which 
unseats the tightest valve; simple jaw 
clutch for coupling the operator to the 
yoke nut; gear reduction, oil immersed 
for complete lubrication; thrust limit 
switch controls seating of the valve 
without jamming or damage; position 
limit switch stops operator in open 
valve position. 
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HE REALIZES THE 
IMPORTANCE OF “IC” 


That's Why He’s Installing > 
G-E Air Circuit Breakers 
on All Branch Circuits 


ESIDES adequate interrupting capacity 

(“I C”), G-E air circuit breakers provide 
overcurrent protection, with adjustable time 
delay. And you can restore service at once, 
safely, just by turning a handle. By providing 
three-phase interruption, single-phasing of 
motors, with all its harmful effects, is prevented. 
Because of their trip-free action, these circuit 
breakers cannot be held closed against short 
circuits. They are designed for interrupting rat- 
ings up to 80,000 amp. 


For Main Circuits He Bought G-E ie 
Air Circuit Breakers Assembled as a 
Completely Enclosed Switchboard 





This assembly of G-E air circuit breakers 
is installed as a unit. All you need do is to con- 
nect the leads. Being completely dead-front, it 
offers the advantage of safety over old-fashioned 
boards: that have exposed live parts. 





Tue severity of a short circuit depends largely on the capacity 
of the transformers that feed the circuits and it can not be deter- 
mined by the normal load on the circuit. As plant loads have grown, 
transformer capacities have been materially increased. Therefore, 
short circuits present an ever-increasing hazard. They gravely en- 

“C= Interrupting danger personnel and property wherever the power supply has 
capacity outgrown the interrupting capacity (‘I C’’) of the protective devices. 
Are you sure of your “I C”? With G-E air circuit breakers of 

known interrupting capacity, you can be sure. 





News from the Field 


PostHUMOUS AWARD of the 1940 John 
Fritz Gold Medal, one of the highest 
honors in engineering bestowed in the 
United States, given annually for not- 
able scientific or industrial achievement 
by a board composed of sixteen repre- 
sentatives of the four national societies 
of civil, mining and metallurgical, me- 
chanical, and electrical engineers, went 
to Dr. Clarence Floyd Hirshfeld, who 
until his death on April 19 of this 
year was chief of research of the De- 
troit Edison Co. 


CoMBUSTION ENGINEERING Co. has ex- 
tended its departmentation of activities, 
involving certain reassignments in its 
organization. The growing importance of 
the marine field has made necessary in- 
creased personnel in the Marine Depart- 
ment and, in view of the particular adapt- 
ability of the La Mont steam generator 
to marine installations, W. H. Armacost 
has been given the responsibility for en- 
gineering development in this department. 

S. Colby has been delegated with ex- 
ecutive responsibility for the conduct of 
the company’s marine business. . Donald 
S. Walker has been appointed general 
sales manager and will be assisted by 
Otto deLorenzi and H. G. Ebdon, the 
latter formerly of the New York Dis- 
trict Sales Office, as assistant general 
sales managers. 


E. A. BenpinG has become associated 
with the Wm. Bros. Boiler & Mfg. Co. 
to handle sales promotion and engineer- 
ing assistance in the water tube boiler 
and spreader stoker division. He has had 
a great deal of experience in this field, 
having worked as chief combustion en- 
gineer for the Middle West Utilities Co. 
and later served some 6 yr. with the 
Hoffman Combustion Engineering Co. 


Watter P. PAEPCKE, president of the 
Container Corp. of America, announces 
plans for improvements in the Corpora- 
tion’s Chicago Ogden Avenue paper mill 
is estimated at $250,000. A new 75,000 
Ib. per hr. steam boiler, water treating 
system and buildings are included in the 
modernization program, which eventually 
will be extended to include new turbines 
and an improved paper making method. 
Installation of oil burners and a service 
tank at the Corporation’s Philadelphia 
plant will be made at a cost of $15,000. 
Water suppiy improvements for the 
Company’s Circleville, Ohio, strawboard 
mill will cost $30,000. 


Unoer the auspices of A.S.H. & V.E., 
the sixth International Heating and Ven- 
tilating Exposition, will be held January 
22 to 26, 1940, in Lakeside Hall, Cleve- 
land, O. Management of the Exposi- 
tion and all details of exhibit ar- 
rangement and leasing will be in charge 
of the International Exposition Co., 
Grand Central Palace, New York under 
the personal direction of Charles F. 
Roth, Manager. 


James L. ASHLEY, secretary: and 
treasurer of The International Nickel 
Co. of Canada, Ltd., who has been an ex- 
ecutive since the formation of the origi- 
nal International Nickel Co. in 1902, has 
decided to retire from these positions 
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under the company’s retirement system. 
He will continue to serve in an advisory 
capacity for several months. He remains 
as a director of The International Nickel 
Co. of Canada, Ltd., and its various sub- 
sidiaries. 

William J. Hutchinson was elected to 
succeed Mr. Ashley as treasurer and also 
elected a director to fill the vacancy on 
the board caused by the resignation of 
William W. Mein. Henry S. Wingate, 
assistant to the president of the Interna- 
tional Nickel Company, Inc., was elected 
secretary of the parent company. 


Hewitt Russer Corp. announces the 
appointment of Wimberly & Thomas 
Hdwe. Co., Birmingham, Ala.; Machin- 
ery & Supplies Company, Kansas City, 
Mo.; Bitco, Inc., allace, Idaho; 
McChesney- Rand Equipment Co., Albu- 
querque, N. M.; P. J. Hanns CO;, 
Eugene, Oregon; "Texas Belting & Sup- 
ply Company, Houston, Texas; and 
C. D. Franke & Co.,, Inc., Charleston, 
S. C., as distributors who operate under 
the exclusive Hewitt Rubber Franchise 
plan, handling a complete line of indus- 
trial rubber goods. 


AMERICAN SOCIETY OF REFRIGERATING 
Enoineers will hold its 35th annual 
meeting in Blackstone Hotel, Chicago, 
January 17 to 19, 1940. Technical ses- 
sions will cover Industrial, Domestic- 
Commercial, and Meat Refrigeration, 
Corrosion, Refrigeration in Agriculture 
The second All-Industry Exhibit of Parts 
Manufacturers Assn. will be held at the 
same time. 


CATERPILLAR Tractor Co. has an- 
nounced the appointment of V. H. (Vic) 
Wallace as western sales manager to 
succeed the late H. H. Chambers, with 
headquarters in San Leandro, California 

In 1927, Mr. Wallace became affili- 
ated with Caterpillar’s advertising de- 
partment at San Leandro, and was al- 
most immediately sent to Peoria, Illi- 
nois, as assistant advertising manager 
where he remained for 5% yr. and in 
Januray, 1933, was transferred to the 
Western Sales Division as district repre- 
sentative with headquarters in Los An- 
geles, then in San Leandro, covering 
territory as far north as Vancouver, 
B. C. In 1935, Mr. Wallace was op- 
pointed Agricultural Sales Manager of 
the Western Division, with headquarters 
at Spokane, Washington, continuing un- 
til November, 1938, when he was trans- 
ferred to San Leandro as Assistant Sales 
Manager, which position he held until 
the present appointment. 


Tue H. K. Fercuson Co. of Cleve- 
land and New York, has been awarded 
the contract for the building of the boil- 
er plant, and installing a 200,000 Ib 
Ba. & Wi. integral furnace boiler at 
the Ivorydale, O., plant of The Procter 
& Gamble Co. It is said that this will 
be the largest integral furnace boiler 
for pulverized coal built to date. 


APPOINTMENT of Frederick J. Grif- 
fiths as executive vice-president in 
charge of the newly-created Alloy Steel 
Division of Copperweld Steel Co. was 
announced by President S. E. Bramer 


of the company. The appointment fol- 
lows the earlier announcement by Mr. 
Bramer that the Copperweld Steel Com- 
pany has purchased the plant and assets 
formerly owned by the American Pud- 
dled Iron Company at Warren, Ohio. 
The finishing operations now being car- 
ried on in the Copperweld Steel Com- 
pany’s plant at Glassport, Pa., will con- 
tinue as usual, and Mr, Bramer an- 
nounces there is. no intention of trans- 
ferring any of the Glassport operations 
to Warren. 


A. J. Wapuams, Vice President of 
The International Nickel Co., Inc., and 
manager of the Development and Re- 
search Div. has announced a_ recent 
change in the organization set up at the 
Bayonne (N. J.) Laboratory of the Com- 
pany. The executive group now includes 
Dr. N. B. Pilling, Director, Dr. W. A. 
Wesley, Assistant Director, E. M. Wise, 
Staff Advisor and D. C. West, Manager. 


Witu1am S. SHIPLEY, president of 
the York Ice Mach. Corp. reports % 
during the 5 mo. period from June 1, 
1939, to November 1, 1939, orders booked 
totaled $6,501,499 as compared to $4,- 
576,831 for the same period last year, 
an increase of 42 per cent. “It is inter- 
esting to note,” added Mr. Shipley, “that 
the month of October this year was prac- 
tically equal to October, 1936, which 
produced the largest volume of any Oc- 
tober in the past nine years.” 


Tue NATIONAL BuREAU OF STAND- 
arps, U. S. Department of Commerce, 
Washington, D. C., has available Revi- 
sion of Fuel Oil Standards, CS12-38, 
covering changes in agreement with the 


recent revision adopted by the A.S.T.M. 

D 396-39T. The changes recommended 

cover principally the lowering of the 

pour point of No. 1 and No. 2 oils and 

gga the viscosity of No. 3 and No. 
oils 


PRELIMINARY permit for a 5,000,000- 
hp. hydro-electric development, consist- 
ing of 18 projects on the Colorado, Verde 
and Williams Rivers in Arizona and 
Utah has been asked of Federal Power 
Commission by Fred T. Coulter, Arizona 
Water Trustee, of Phoenix, Ariz. Out- 
put is to be sold in Arizona, California, 
Colorado, New Mexico and Utah and 
water is be supplied to irrigate 4,455,000 
acres in Arizona. The two largest proj- 
ects will be: In Glen Canyon, a dam 
1700 ft. long by 693 ft. high with 7,000,- 
000 installed horsepower; and in Bridge 
Canyon, a dam 975 ft. long by 825 ft. 
high, with 1,100,000 hp. 


Tue A. P. Green Fire Brick Co. 
announces the appointment of Bradshaw 
& Company, 530 Fourth Ave., Pitts- 
burgh, Pa., as their representative for 
the A. P. Green Refractory Specialty 
products. 


THE FRANKLIN INSTITUTE of the 
State of Pennsylvania just made its first 
award of the Vermilye Medal “in recog- 
nition of outstanding contribution i in the 
field of industrial management” to Lewis 
H. Brown, President of the Johns-Man- 
ville Corp. Presentation of the medal 
was made in Philadelphia, Tuesday, No- 
vember 14, 1939. 


Awarps of honorary life member- 
ship in The Institution of Mechanical 
Engineers were presented to two mem- 
bers of the American Society of Me- 
chanical Engineers: Alexander G. Chris- 
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tie, president of the Society and profes- 
sor of mechanical engineering at Johns 
Hopkins University, Baltimore, Md., and, 
Henry Ford, well known industrialis! 
of Detroit, Mich. 

Armour INSTITUTE OF TECHNOLOGY, 
Chicago, Ill., announces the following 
new faculty appointments in Mechanical 
Engineering for the year 1939-40: Dr. 
L. H. Donnell, associate professor, for- 
merly with the Goodyear Co.; Eugene 
Murphy, part-time instructor, formerly 
with Ingersoll-Rand; H. Nottage, 
instructor, formerly at University of 
California; and, Paul R. Trumpler, in- 
structor, formerly at Yale. Professor 
P. C. Huntly, formerly head of the 
Mechanical Engineering department, has 
been appointed head of the Civil En- 
gineering department, while Professor 
James C. Peebles has been appointed 
Acting Head of the Mechanical Engin- 
eering department for the year 1939-40. 


Armour and Lewis to Form 
Illinois Institute of 
Technology 


Ittinots INSTITUTE OF TECHNOLOGY 
is the name given the new school that 
was formed by consolidation of the Ar- 
mour Institute of Technology and Lewis 
Institute. This announcement came from 
James D. Cunningham and Alex D. 
Bailey, Chairmen of the Boards of the 
respective institutions. 

Lewis Institute was founded as the 
result of the will of Allen C. Lewis who, 
at his death in 1877, left his entire estate 
for the establishment of a first class 
polytechnic institute. Armour Institute 
of Technology was founded by Philip 
D. Armour in 1892. Mr. Lewis and 
Mr. Armour were both motivated by the 
same desire, namely to provide educa- 
tional facilities for young men and young 
women who were unable to advance 
themselves in life without such assist- 
ance. The merging of these two insti- 
tutions brings together the resources pro- 
vided by Mr. Armour and Mr. Lewis, 
and enables their basic objectives to be 
achieved in a manner which conforms 
with existing conditions. 

The new college becomes one of the 
largest technological centers in the 
world, the objective of which is to in- 
tegrate the fields of science, engineering, 
management, and humanities, now taught 
in both colleges, in a manner which will 
broaden and strengthen the whole. 

Greater opportunities for adult edu- 
cation enabling employed young men and 
women to secure a college education 
while earning a living is made possible 
by the evening curricula in the adult edu- 
cation division which will offer the de- 
gree of Bachelor of Science in all of the 
major fields of engineering, arts, and sci- 
ence. 

The actual consolidation of the edu- 
cational program will be complete by 
September, 1940, and the balance of 
this year will be given over to planning 
an integration of activities. For the time 
being, it will be necessary to operate 
both the Armour and Lewis plants, but 
the complete development of the new 
center of technology contemplates the 
acquisition of a new, well-planned cam- 
pus, conveniently located, to meet the 
needs of its broad objectives. 

Illinois Institute of Technology will 
be controlled by a Board of Trustees of 
fifty-five members, made up of the pres- 
ent trustees of both Armour and Lewis, 
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lowa Hydroelectric Power 
Project to cost $3,500,000 


Tue First Iowa Hydro Electric Co- 
operative, Moscow (Muscatine County), 
Iowa, Harry Strong, manager, has been 
organized recently to construct and oper- 
ate a hyroelectric power development on 
the Cedar River, vicinity of Moscow, 
and preliminary plans for the project are 
now in progress. Application has been 
made to the State for permission to con- 
struct the necessary dam and proceed 
with the development. The power dam 
will be about 35 ft. high and 9750 ft. 
long, earth-fill type, with concrete crest 
to serve as a two-lane motor highway. 
The generating station will have an in- 
itial rated capacity of about 15,000-kw. 
Project will include transmission lines 
for connection with rural electric coop- 
erative systems in that vicinity, which 
propose to secure power supply from 
this source. Entire development is esti- 
mated to cost $3,500,000, and a bond is- 
sue in this amount will be arranged as 
soon as necessary authority for projcet 
has been secured. 


A. Eugene Michel 


A. EuGENe MICHEL, owner of the 
technical advertising firm of A. Eugene 
Michel and Staff, New York City, died 
November 9 at his home in New York. 
He was 59 yr. old and for almost 40 
yr. was prominent in engineering circles 
as designing engineer for the Diamond 
Chain Mfg. Co.; foreman of the Ewart 
Mfg. Co.; assistant manager of publicity 
of the International Steam Pump Co. 
and later of Johns-Manville Corp.; man- 
ager of the Gorge H. Gibson Co. and, 
finally as head of his own agency. He 
was widely known as a philatelist, spe- 
cializing in Government stationery, and 
his collection will ‘be maintained in its 
entirety at the Smithsonian Institution in 
Washington. 


R. S. MacPherran Retires 


Ratpu S. Mac- 
PHERRAN, Chief 
Chemist of Allis- 
Chalmers Mfg. Co. 
for many years 
and identified with 
the iron and steel 
industry for nearly 
0 yr., is retiring 
from active serv- 
ice with the Com- 
pany. According to 
an announcement 
by Vice President 
William Watson, 
Harold J. Stein, 
Research Engineer 
of the Manufac- 
turing Depart- 
ment has been ap- 
pointed Director 
of Research, 
Chemistry and 
Metallurgy of the 
Allis - Chalmers 
Mfg. Department, 
now bringing all 
these activities 
under one head. 
His assistant will 
be J. T. Jarman. 
Mr. MacPherran is especially noted 
as an outstanding metallurgist in the field 
of gray iron and has long been active 
in many technical societies connected with 
his profession. In 1931 he was selected 





Ralph S. MacPherran 





Harold J. Stein 





to receive the coveted J. H. Whiting 
gold medal award of the American Foun- 
drymen’s Association. He graduated in 
Chemisty at the University of Michigan 
and has been with Allis-Chalmers since 
1895, having started with the old E. P. 
Allis Co. Mr. Stein started with Allis- 
Chalmers as a graduate student apprent- 
ice in 1916 and during his period of train- 
ing served in the various manufacturing 
departments including detail, erection and 
test and in 1936 was made Chief Research 
Engineer of all the Manufacturing De- 
partments. 


at : 
American Locomotive Co. 


EFFECTIVE October 18, 1939, C. S. 
Patton was appointed Sales Manager of 
the Alco Products Division of the 
American Locomative Co. in charge of 
the sale of heat exchangers, condensers, 
feed water heaters, evaporators, tubular 
equipment, code pressure vessels, fabri- 





C. S. Patton 


cated plate work, water pipe and allied 
lines. Mr. Patton graduated from Cor- 
nell with the degree of Mechanical En- 
gineer in 1918 and previous to his pres- 
ent appointment was Manager of Equip- 
ment Sales, Alco Products Div. of the 
American Locomotive Co. 


New Unit for Florida 


Tue Fiorma Power & Licut Co. has 
placed an order with the Westinghouse 
Co. for a 25,000-kw turbine generator to 
be installed in its Lauderdale Steam- 
Electric Station at Dania, Florida. This 
is to be a single-cylinder condensing tur- 
bine driving a 3600 rpm, 13,800 volt hy- 
drogen-cooled generator. The generator 
will be one of the first to make use of 
the spring-mounted stator to reduce 180 
cycle vibration. In many respects the ma- 
chine is similar-to the air-cooled Westing- 
house generating unit recently placed in 
service in the Ripley Steam-Electric Sta- 
tion of Kansas Gas & Electric Co. It 
is expected that the Florida machine 
will be ready for operation early in the 
fall of 1940. 


Grand Coulee Economics 


Wuie there is no question of its im- 
portance as an important engineering 
achievement, as shown on page 694 of 
November issue, some data given by 
Henry Earle Riggs in Public Utilities 
Fortnightly, April and May, 1938, may 
be of interest to readers to give them 
basis for jydging as to economic advis- 
ability of the project. 

For the territory to be served with 
electric power, Washington and parts of 
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VERSATOL 


REG. U.S. PAT. OFF. 


INSULATED CABLE 
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ALL THREE properties most desired 


in a rubber insulation for cable are com- 
bined in Versatol— moisture resistance 
(0.010), long life (504), and heat resistance 
(75 C). The last-named property makes 
possible savings in copper, 


Take, for example, these two conductor sizes: 
550,000 cir mils 
350,000 cir mils 


The difference between them indicates an 
actual saving in copper that Versatol insulation 
makes possible. The reason lies in its operating 
temperature of 75 C. 


As you probably know, standard 30-per-cent 
rubber has for years performed satisfactorily at 
60 C. The newer 30-per-cent compounds, such as 
G-E R-328, have even better aging properties. 
Versatol, however, can. be operated up to 75 C. 
This means a higher allowable temperature rise 
under the same conditions of installation; or, in 
other words, a smaller conductor size for a given 
number of amperes. 


In arriving at the above figures, we assumed a 
current of 315 amperes at 2300 volts, carried for 
1000 feet. The cable was a three-conductor Type 
RJIJ,* supported aerially by messenger, and a 
AO C ambient temperature. For 30-per-cent rub- 
ber, the conductor size needed was 550,000 cir 
mils; for Versatol, it was 350,000 cir mils. 


*R, Rubber-insulated; J, jute bedding; I, interlocked steel armor: 
and J, jute over-all protection. 


How It Saves on Copper 


What 504 and 0.010 Mean 


In addition to heat resistance, you get in 
Versatol the long-life property of 504 hours’ aging 
in the oxygen bomb—or 20 hours’ aging in the air 
bomb—with a maximum allowable depreciation 
in tensile strength of not more than 25 per cent. 
These, the most severe aging tests, can be said to 
indicate a life expectancy of fifty years. 


Versatol also has the unusually low moisture- 
absorption factor of 0.010 gram per square inch 
of the surface submerged. This may mean savings 
by the omission of lead sheath. Braided cables 
insulated with Versatol are approved by the 
Underwriters’ Laboratories, Inc., for use in moist 
locations where heretofore lead-sheath cables 
were required by Section 3035 of the 1937 National 
Electrical Code. 


Savings on submarine cable by the omission of 
lead sheath could be as much as 40 per cent. 


Economic Studies Profitable 


For the reason that such savings are possible, 
there is one point that deserves emphasis: in the 
selection of cable, it usually pays to take economics 
into account. .Balance first cost against other 
factors for long-time economy. 


In any study made to select the type of cable 
best fitted for each job, a G-E cable specialist may 
be able to help. He has helped others; perhaps he 
can assist you. Ask for his services through the 
nearest G-E sales office, or address General 
Electric, Schenectady, N. Y. 


GENERAL @& ELECTRIC 


620-170 


INSULATED CABLE—ALWAYS THE RIGHT TYPE FOR EACH 
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Oregon and Idaho, the situation is as 


shown below: 
Total Yearly kw. hr. Cost of power 
Installed firm power development 
hp. available estimated 
Grand 
Coulee ..2,500,000 7,000,000,000 $204,500,000 


Boone- 
ville .... 690,000  2,000,000,000 


Other 
plants 


30,000,000 


--1,515,000 6,045,000,000 ............ 


Bonneville cost was estimated at 30 
million dollars, but actual cost will be 
some 52 million. 


Population of area to be served is 
estimated at completion of Grand Coulee 
as 3,500,000, and total installed capacity 
4,905,000 hp. For New Jersey, with 
population 4,148,000, installed capacity is 
1,426,000 hp. 


Irrigation is emphasized as the prime 
reason for Grand Coulee, but all engi- 
neers report that it can be justified only 
if power sales can provide sufficient in- 
come to carry and liquidate both power 
and irrigation installations. Irrigation 
works are estimated to cost $210,000,000 
for reclaiming 1,200,000 acres, or $175 
an acre. For all other reclamation proj- 
ects, the cost has been $254,522,745 to 
reclaim 3,709,150 acres, or $68.60 an acre. 


New Station for 
Philadelphia 


Late in October, Horace P. Liver- 
sedge, president of The Philadelphia 
Electric Co., announced the purchase of 
a site at Delaware River and Oregon 
Ave. as the first step toward a new 
$45,000,000 plant to be known as South- 
wark Station. The first step in the de- 
velopment will be a distribution center to 
be later connected with the new sta- 
tion. Preliminary work on the sta- 
tion will probably be started in 1941 
on the basis of an ultimate capacity of 
500,000 kw. This projected program on 
top of last year’s $6,000,000 expansion at 
Schuylkill Station and this year’s $7,000,- 
000 expansion program at Chester Sta- 
tion is, said Mr. Liversedge, “action 
which continues to guarantee an adequate 
power supply in the Philadelphia area 
. . . to bring new industries to Pennsyl- 
vania. One of the basic requirements 
for holding present industries and bring- 
ing new ... is low cost, reliable electric 
power.” The new plant site has been 
owned since 1867 by the Pennsylvania 
Salt Mfg. Co. which will move its chemi- 
cal operations to another site in the Phil- 
adelphia area. 


General Electric Elects New Officers 


Cuartes E. WILSON, executive vice 
president, was elected president and Philip 
D. Reed, assistant to the president, was 
elected chairman of the board of direc- 
tors of the General Electric Company 
at the meeting of the directors of the 
Company in New York City, November 


17. They will take over their new re- 
sponsibilities January 1, succeeding Ger- 
ard Swope and Owen D. Young, who 
will become honorary president and hon- 
orary chairman of the board, respectively. 

At the board meeting a letter, jointly 


signed by Mr. Young and Mr. Swope 
and dated at New York, November 17, 
explained their reasons for asking for 
retirement at this time. The letter reads: 
“To the Board of Directors: 

“On May 16, 1922, we undertook at 
yuur election the offices of chairman and 
president, respectively, of the General 
Electric Company, and as a result of 
your designations we have held those 
offices ever since. When we took office 
we indicated our view. that it would con- 
tribute to the morale and effectiveness 


Owen D. Young (left) chairman of the board of directors of the General Electric Company, 
greets Philip D. Reed, and Gerard Swope, president of G-E, greets Charles E. Wilson (right) 
following the announcement at the board meeting on November 17 that on January | Mr. 
* Reed will succeed Mr. Young, and Mr. Wilson will succeed Mr. Swope. Mr. Young will 
become honorary chairman and Mr. Swope honorary president of the company 
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of the organization if as a general rule 
men in important administrative posi- 
tions would consider retirement when 
they reached the age of 65. We realize 
that there have been, are, and probably 
always will be exceptions where it is 
desirable in the Company’s interest for 
men to continue in their place beyond 
that age. Having adopted that policy of 
retirement during our administration, we 
now apply it to ourselves. We do so 
with no reservation because there are 
younger men, whose experience and 
capacity have been demonstrated to you, 
who are now available for those offices. 
Accordingly, we now ask for retirement 
from the offices of chairman and presi- 
dent, respectively, at the expiration of the 
present calendar year. We took up these 
offices together and we wish to lay them 
down together. We will remain as di- 
rectors and make ourselves available for 
such service as you and our successors 
may deem helpful to the Company. May 
we express to you and through you to 
the organization our appreciation of the 
privilege of working so happily with you 
and them for these many years.” 
CHARLES E. WILSON 

Charles E. Wilson, who began his 
career in business as an office boy at the 
age of 13, has been executive vice presi- 
dent of the General Electric Company 
since December, 1937. It was a new 
position when he was appointed to it, 
after having been vice president in charge 
of Gerenal Electric’s appliance and mer- 
chandise department since 1930. 

Mr. Wilson was born in New York 
City on November 18, 1886. He began 
working as an office boy in 1899 with 
Sprague Electric, a former constituent 
company of General Electric. Since then 
he has served in practically every func- 
tion of the business and in many ca- 
pacities. 

In 1923 he went to Bridgeport as 
managing engineer in charge of the con- 
duit and wire business, and two years 
later he was appointed assistant manager 
of General Electric’s Bridgeport works. 
Here began his intimate association with 
the appliance business, and in June, 1928, 
he became assistant to the vice president 
in charge of the merchandise department. 

Puitie D. REED 

Philip D. Reed, the new chairman of 
the board has been assistant to the presi- 
dent of the General Electric Company 
since December, 1937. He was born in 
Milwaukee, Wis., on November 16, 1899. 

He joined the General Electric Com- 
pany in its law department in 1926, one 
day before his 27th birthday. He holds 
degrees both in electrical engineering and 
law. He received his engineering degree 
from the University of Wisconsin in 
1921 and his doctor of laws from Ford- 
ham University in 1924. He is a member 
of Tau Beta Pi, honorary engineering 
society. 

Mr. Reed’s first job began while he 
was still a law school student, taking 
evening classes at Fordham, and in 1922, 
before his graduation, he became vice 
president and patent counsel for the Van 
Heusen Products Company of New York. 
Before that he was patent solicitor for 
Pennie, Davis, Marvin & Edmonds of 
New York, and patent attorney for J. M. 
Van Heusen of Boston. 

He entered the General Electric Com- 
pany in 1926 as assistant to vice presi- 
dent C. W. Appleton of the Company’s 
law department in New York. In 1928 
he was transferred to the incandescent 
lamp department, and from July 1, 1934, 
until his appointment as assistant to the 
president in December, 1937, he was gen- 
eral counsel for the lamp department. 
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| is pre-fabricated into 
| which fit together precisely . . : 
a matter of relatively few field join : 
time and money are obvious. In ad: 
ing piping job is superior. : 
Midwest Piping is pre-fabricated in 
plants, by skilled piping specialists, under ¢ 
manufacturing conditions. Proper ma 
available to assure quality work; welders and o 
workmen are well trained. The work is directe 
men of long experience in every type of piping. 
Call on Midwest for Piping—no matter how small 


"MIDWEST PIPING 


Plants: 9. Lava; Peonata tit 4 ed tes Wiis © Sales 
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For the Engineer's Library 





Recent bulletins and catalogs on power plant oni. 
ment listed for your convenience in securing specifi 


c 


information. Power Plant Engineering will be glad to 
procure for you any free literature that you desire. 





Controls, Meters and 
Instruments 


Pressure Reducing Regulators—An 
illustrated 8-pp. Bulletin 2 with com- 
plete information on six types of spring 
and weight-loaded valves used for the 
automatic regulation of steam, air, 
liquid or gas pressures. The Foster 
Engineering Co. 


Industrial Thermometers; A new 
industrial thermometer Catalog No. 
1125C is a book containing 24 pp. of 
conveniently arranged listings of the 
complete line of TAG Industrial Ther- 
mometers; hygrometers (wet and dry 
bulb thermometers), U-gages, mer¢u- 
rial vacuum gages, and mercurial ba- 
rometers. C. J. Tagliabue Mfg. Co. 


Flame Detector—This 8-pp. bulle- 
tin, No. 210, points out that the best 
assurance against explosion hazards 
from loss of ignition is for operators 
to be fully acquainted with ignition 
furnace conditions. The bulletin de- 
scribes: and illustrates the construction 
and application of this device to afford 
protection against furnace explosions. 
Bailey Meter Co. 


Heat Transfer—What to think about 
when you buy constant temperature 
laboratory equipment is the title of Bul- 
letin 305 containing a’ practical discus- 
sion of the subject of heat transfer, 
with a brief review of heat transfer 
principles and an outline of technical 
considerations affecting the rate of heat 
transfer, variations in quantities re- 
quired, attributes of peak performance 
and aspects of efficiency. Precision 
Scientific Co. 


Mechanical Power Transmission 


Hydraulic Couplings—Scoop Con- 
trol Fluid Couplings For Industrial 
Variable Speed Control is the title of 
a new 8-pp. catalog in color, Bulletin 
3719. Fluid drive is applicable to engi- 
neering problems involving difficult 
starting, shockless. drive and accelera- 
tion, connection and disconnection of 
loads, protection against overloads, 
variable speed and the absorption of 
torsional vibration. ‘The new arrange- 
ment simplifies the control to a single 
movement of a simple lever which may 
be under direct, remote or full automa- 
tic control. American Blower Corp. 


Transmission Equipment—Catalog 
No. 1339 contains revised, up to the 
minute information on-all S-A car pull- 
- ers, hoists and sheaves plus informa- 
tion on certain hand and motor oper- 
ated winches. Included are the new 
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No. 14 wire rope car puller and a new 
section on rope for car pullers Steph- 
ens-Adamson Mfg. Co. 


Bearings—Engineering data on the 
Orange Staggered Roller Bearing is 
completely covered in a new booklet 
giving sizes, capacities and typical ap- 
ee: Orange Roller Bearing Co. 

ne, 


Pivoted-Motor Leather Belt Drives 
—Automatic tension control, short cen- 
ter pivoted-motor leather belt dr.ves 
is an 8Yy by 11 in., paper bound, spiral 
bound, 134 page book produced co- 
operatively by 46 manufacturers of 
leather belting and motor bases The 
book consists of a 40-page technical sec- 
tion, catalog sections by several manu- 
facturers and price lists on drives and 
pulleys of all kinds. The technical sec- 
tion covers the advantages of this type 
of drive, gives the results of fests of 
Worcester Polytechnic Institute, com- 
parative efficiency curves, power. and 
capacity rating tables and a price com- 
parison of the drives. Because of the 
limited edition, requests for copies by 
those interested should be made imme- 
diately. American Leather Belting As- 
sociation. 5 


Electrical Equipment 


Capacitor-Motor Servicing—Cata- 
log No. 168A is devoted to the new 
Test-Mike and Service-Mike for a.c. 
motor starting capacitor service tests. 
It covers the locked-rotor torque test, 
methods of making tests, selection of 
capacity value, making permanent re- 
pairs, check on overloads, with addi- 
tional service notes Included on these 
pages are connection diagrams and a 
diagram of switch. positions. Cornell- 
Dubilier Electric Corp. 


Electrical Equipment — Nineteen 
new bulletins have been issued discus- 
sing various types of-electrical equip- 
ment. The numbers and subjects of 
the bulletins are: GEA-1807B, Squir- 
rel-Cage Induction Motors; GEA- 
821G, Pressure and Vacuum Switches, 
CR2927; GEA-98B, Type RB Motor; 
GEA-2230A, Rotating-Cam Switches, 
CR3300; GEA-3187A, Type CF-1, Por- 
table Inkless Strip-Chart Recorder; 
GEA-3215A, No. 1799 Heat-Resisting 
Varnished Cambric Cable; GEA-1698A, 
Wound-Rotor Induction Motors, Types 
M and MT; GEA-3281, Types AEF- 
1B ‘and -ALF-2 Field Discharge 
Switches; GEA-2634, How to Select 
Protective Devices for Low-Voltage 
Power Circuits; GEA-3043, Limit 
Switches CR9440-CR9441, Lever, Push- 
rod and Rotating Types; GEA-3228 
Gas Absorbers and Vent Pipes for 
Pyranol Transformers; GEA-3282, It 
has the Big Features of Big Breakers 


—The New FK-142 Oil Circuit Break- 
er; GEA-2150B, Diactor Generator- 
Voltage Regulators Type GDD; GEA- 
1945A, Synchronous Motor-Generator 
Sets; GEA-3226, Demand Meters; 
GEA-1191B, Synchronous Motors; 
GEA-3279, Diactor Generator-Voltage 
Regulators; GEA-3268, He Isn’t Loaf- 
ing—The Power Is Off; GEA-2423A, 
Thinwol Control Cable. General Elec- 
tric Co. 


Generator Air Coolers with finned 
cooling elements are described in a 
new bulletin No. 1219. Application of 
these units, K-Fin Air Coolers, is illus- 
trated by photographs and construc- 
tion drawings. The Griscom-Russell 
Co. 


Stokers and Furnaces 


Refractories—Bulletin R18, 4 pp., 
describes the characteristics of K-16, 
a light weight insulating firebrick of 
high stability and hot load strength 
and Bulletin R19, 4 pp., a light weight 
castable refractory insulating concrete- 
mix with a density of from 47 to 60 Ib. 
per sq. in., made in two grades K-20 
and K-22 for service temperature limits 
of 2000 and 2200 deg F. respectively. 
The Babcock & Wilcox Co. 


Furnace Walls—A new 4-pp. bul- 
letin shows by maintenance costs, a 
comparison between solid walls and 
Reintjes Supported wall. Geo PP. 
Reintjes Co. 


Water Cooled Furnaces—Bulletin 
G16 is a 32 pp. catalog in color setting 
forth the purpose, requirements and 
construction for modern water cooled 
furnaces on boilers of all sizes. It is 
illustrated with photographs and draw- 
ings of typical units for different fuels 
and for both wet -and dry bottoms. 
The Babcock & Wilcox Co. 


Stoker—A new concise bulletin 
shows recent installations and gives 
construction features of this new air- 
cooled spreader type overfeed stoker 
designed for use with all types of fur- 
naces and boilers from 80 to 2000 hp. 
The Continental Roll & Steel Foundry. 


Compressors and Refrigeration 


Diesel-Driven Compressors—A new 
line of stationary Diesel-driven, two- 
stage air compressors, known as the 
Class W-CO, and built in a capacity 
range of 662 to 2000 c.f.m. are described 
in a new bulletin, No. 767. Chicago 
Pneumatic Tool Co. 


Refrigeration—C ar bondale low 
pressure refrigeration units from %4 to 
25 hp. are illustrated and described in 
Bulletin C-1100-B6 giving complete 
specifications. Bulletin C-1100-B7 dis- 
cusses Carbondale refrigeration units 
which range in size from 75 to 125 hp. 
Worthington Pump & Mach. Corp. 


Fans and Air Conditioning—Bulle- 
tin A32029 is a 48 pp. summary of the 
company’s products including fans, 
blowers, dampers, air conditioning 
equipment, unit heaters, hydraulic coup- 
lings and dust collectors. Each piece 
of equipment has a short description 
and reference to special bulletins and 
catalogs which cover the separate items 
of equipment in greater detail. Ameri- 
can Blower Corp. 
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with service-proved construction 
at these 10 vital points 





1—Liberally - Threaded, Stain- 
less Steel Spindle* 


2—Firm-Grip, Hand Wheel 
8—Full Length, Bronze Yoke 
Nut 





4—Husky, Nickel Alloy Pack- 
ing Gland 


5—Long-Life, Asbestos 
Gaskett 


6—Handy, Cooling Chamber 
Plug 


7—Bevel-Faced, 
Stainless 
Steel Disc* 


8—Renewable, Stain- 
less Steel Seat Ring* 
9—Husky, Cast Carbon Steel 
Bodyt 
10—Five Convenient Bosses 


tCorrugated Steel Gasket on Series 40 and 60. 
*Trim also available in bronze, monel or steel. 


tBody, Bonnet and Yoke also available in chrome 
molybdenum steel. , 


JENKINS Cast Steel Gate, Globe and Swing Check 
and Automatic Equalizing Stop and Check 
Valves are made in Series 15, 30, 40 and 60. Get 
complete details from your local distributor or 
direct from Jenkins Engineering Advisory Service. 


JENKINS BROS., 80 White St., New York, N.Y.; Bridge- 
port, Conn.; Boston; Chicago; Philadelphia; Atlanta; 
Houston. JENKINS BROS., Ltd., Montreal; London, Eng. 


FIG. 1042, Series 30, Carbon Steel Globe Valve, Stainless 
Steel trim, for 300 Ibs. steam, maximum temperature 
750°F.— 600 Ibs. non-shock Oil, Water, Gas at 100°F. 


DIAMOND ANNIVERSARY 


CHICAGO, DECEMBER, 1939 





Water Treatment 


The Art of Proportioning—This 
24 pp. catalog, the second printing of 
the booklet entitled The Art of Pro- 
portioning, describes the application of 
the Haering Fluid Piston Principle to 
liquid proportioning problems. The 
use of pitot tubes and hydraulic prin- 
ciples involved in proportioning are 
described and explained. Proportion- 
ing units for handling all types of 
reagents are included in this catalog. 
D. W. Haering & Co., Inc. 


Scale and Corrosion Control—The 
third edition of the 16-pp. booklet, 
Organic Methods of Scale and Corro- 
sion Control, incorporates additional 
information regarding the application 
of organic chemicals to various indus- 
trial problems as well as descriptions 
and properties of a number of com- 
pounds not covered in earlier editions. 
D. W. Haering & Co., Inc. 


Pumps and Engines 


Pumps— Two new bulletins on 
Monobloc Centrifugal Pumps illustrate 
and describe this product. The bulle- 
tins are designated by. the following 
numbers: W-321-B14 and W-322-B1D. 
Worthington Pump & Mach. Corp. 


Centrifugal Pump—A new bulletin 
B-6018, How to Get More Gallons at 
Less Cost is an enlarged and revised 
edition on SSUnit close-coupled pumps. 
It gives well illustrated presentation 
of small size pumps, including con- 
struction details, performance data, ca- 
pacity tables, dimension sheets, and 
— tables. Allis-Chalmers Mfg. 

O. 


Gas Engine—Type EEG Vertical 
Four Cycle totally enclosed gas engines 
are illustrated and described in Bulletin 
S-550-B15. Bulletin S-550-B17 gives a 
complete treatise on Unibloc Gas En- 
gine Compressors. Worthington Pump 
& Mach. Corp. 


HELPFUL BULLETINS 


To secure this information all you need to do is write on the 
coupon below the number of the page on which the item is published, 
the name of the company offering the literature, and the bulletin 
number, catalog number, title, or other brief description so we will 


know exactly what you want. 





53 W. Jackson Blvd., Chicago, Ill. 


Page 
Number 


Fill in this coupon with pencil—detach and mail 


POWER PLANT ENGINEERING; Readers’ Service Department 


Please send me the following literature: 


Name of Manufacturer 
or Advertiser 


Traps, Valves and Piping 


Hose—The Fact Book of Flexible 
Metal Hose and Tubing tells the story 
of an engineering achievement which 
for many years has utilized the in- 
herent qualities of metal construction 
in the solution of one of industry’s 
most difficult problems. Flexible Metal 
Hose and Tubing Institute. 


Model-B, a Beaver Portable Power 
Pipe Threading Machine, is illustrated 
and described in a new bulletin. Beaver 
Pipe Tools, Inc. 


Ratchet Pipe Threader — A new 
leaflet illustrates and describes the 
Toledo No. 1R Ratchet Pipe Threader, 
a new product of the Toledo Pipe 
Threading Machine Co. 


Valves—Catalog 78 illustrates, de- 
scribes and lists a complete line of 
bronze, iron and steel valves; boiler 
mountings; lubricating devices; oil and 
grease cups, whistles, cocks, fittings. 
The Lunkenheimer Co. 


Valves—A reprint of 6 pp. of photo 
news on valve values has just been 
— by The Edward Valve & Mfg. 

0; LHC, 


The ADSCO Packless Expansion 
Joint—U-Ring Type is illustrated and 
described with list prices and dimen- 
sional data in a new Bulletin No. 35- 
50A. American District Steam Co. 


K-Master Steam traps of the in- 
verted bucket type are illustrated and 
described in a new 20-pp. bulletin cov- 
ering the design, operation and appli- 
cation. Capacity tables and list prices 
- also included. Kaye & MacDonald. 

nc. 


Traps—The Armstrong Steam Trap 
Book, Catalog H, 36 pp. in colors, is a 
combination handbook on condensate 
drainage and a catalog; covers traps 
and accessories, with data on sizing, 
manufacture and installation, recom- 
mended practice, useful engineering 
tables and prices. The Armstrong Ma- 
chine Works. 








December 


Bulletin or catalog number 
or description of material 














Address 


Miscellaneous 


Weld-O-Tron—a new low current 
electronic welder for precision work is 
illustrated and described in a new bul- 
letin B-6049. Allis-Chalmers Mfg. Co. 


Acidseal Paints—A 4-page catalog 
section lists all properties of Acidseal 
Paints, directions for use, each type, 
with its special properties, and ra 
an exact reproduction of the different 
colors in which the paints are made. 
The B. F. Goodrich Co., Akron, Ohio. 


Acoustical Telephone Booths—How 
an acoustically lined telephone booth 
even though doorless, controls and 
dampens interfering extraneous noise 
is explained in a new booklet entitled 
Burgess Acoustical Telephone Booths, 
Burgess Battery Co. 


Keldur—A new synthetic material 
for insulation of vibration of shock 
and noise is illustrated and described 
in a new bulletin giving uses, specifi- 
cations and methods of. installation. 
Keldur Corp. 


Ladders—A new 24-pp. catalog, 
Aluminum Ladders for Every Require- 
ment, illustrates and describes 18 


standard types of aluminum ladders 
and stages. Included are two and three 
section extension ladders; single wall 
ladders; warehouse ladders; scaffold 
ladders; and solid, open and folding 
an step laders. Aluminum Ladder 
oO. 


South Bend Lathes—Floor leg 
lathes, bench lathes, metric lathes are 
illustrated and described in a new 112- 
pp. Catalog 100. Attachments, features 
and specifications are also included. 
South Bend Lathe Works. 


Blower—A 20-page bulletin No. 
120-B11, illustrates and describes the 
blowers and exhausters. Pressure-vol- 
time curves and information regarding 
operating characteristics of this equip- 
ment are given. Blowers in various 
arrangements for motor and steam 
turbine drive are illustrated. Roots- 
Connersville Blower Corp. 


Slabs. The Engineering Experi- 
ment Station of the University of IIli- 
nois, Urbana, Ill., has recently pub- 
lished two bulletins, No. 84 Tests of 
Plaster-Model Slabs Subjected to Con- 
centrated Loads and No. 85, Tests of 
Reinforced Concrete Slabs Subjected 
to Concentrated Loads. These bulle- 
tins normally sell for 60 and 80 cents 
per copy, respectfully, but a limited 
number of copies are available for 
free distribution. 


Proceedings of the 35th Annual 
Meeting of the American Wood-Pre- 
servers’ Association, 1427 I Street, 
N.W., Washington, D. C., has been 
published by the Association as a 5% 
by 8% in., 412 pp., cloth bound book 
selling for $6.00. Aside from the material 
of interest only to that industry, the 
proceedings are of value to the utility 
and industrial engineer because of the 
information on treatment of poles, ties, 
posts and timber for preservation an 
fireproofing, and the relation of corro- 
sion of metal fastenings used in treated 
wood. Of particular interest to utilities 
is a 10 pp. report on pole service records, 
covering thousands of poles, some set 
over a period extending back as far as 
20 yr. 
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CAN MAKE SAVINGS 
LIKE THESE FOR YOU 


CHEAPER COAL... péud INCREASED EFFICIENCY 


The Timken Roller Bearing Co. is burning cheaper coal at 

its Columbus, Ohio plant and making these savings: 
$3480 annual saving by use of lower cost fuel. 
This saving alone will return the cost of the stoker 
in 4 years’ operation. 
Even greater savings are being realized in increased 
steam generating efficiency — 74% to 84%. 
Maintenance cost for 12 months — ZERO. 

These data are taken from the owner’s records. 


Real Savings in the Boiler Room 


Westinghouse Link-Grate Stokers are making definitely 
measurable savings — forming an important part in the 
annual operating statement — in the many plants in which 
they are installed. It will pay you to visit one of these plants. 


Check Possibilities in Your Plant 


There will be no obligation in asking us to send an ex- 
perienced stoker engineer to make a study of your plant. 
Chances are he can show you ways to save money — to 
get better results from your boiler room. Just ask any 
Westinghouse office. 1-50221-A 


HOW THE LINK-GRATE WORKS 


Arrows indicate 
the extreme 
positions of the 
grates during the 
wave-like motion 
which constantly 
agitates fuel bed 
and assures thor- 
ough combus- 
tion. This motion 
of the Link-Grate 
also conveys ref- 
use to, and dis- 
charges it from 
the rear end of 
the stoker. 


Link-Grate Continuous Ash discharge Stoker in Columbus, O. plant of the 
Timken Roller Bearing Co. Boiler capacity 60,000 lb. of steam per hour. 


A NEW BOOK TO HELP YOU — In a minimum of reading time this book, B.2170, will give you some of the principal features of 
Westinghouse stokers. A copy is waiting for you. Address Westinghouse Electric & Manufacturing Co., Dept.7-N, East Pittsburgh, Pa. 


HOUSE 





New Engineering Books 


You and Your Money. By C. 
Donald Dallas. Third edition; cloth 
bound; 85 pages; 5%4 by 8% in,; illus- 
trated; price $1.50; published by 
— Inc., New York city, 


With so much being published 
these days criticising the American 
capitalistic system, it is refreshing to 
read this revised and enlarged edition 
of “You and Your Money,” for it 
gives you a feeling that all is not lost 
and even with its many faults the 
American system gives opportunities 
for every normal man to develop eco- 
nomic independence through the exer- 
cise of industry, diligence, frugality 
and a reasonable knowledge of invest- 
ment principles. Mr. Dallas, an Amer- 
ican business executive, bases his state- 
ments and conclusions on statistics 
gathered from the most reliable 
sources which he has summarized and 
presented in tabular and curve forms, 
thus giving the reader an opportunity 
to draw his own conclusions inde- 
pendently of the author. if he so de- 
sires. Following an introductory chap- 
ter the book is presented under the 
following headings: The Present Situ- 
ation; Capitalization and Communism; 
Capital and Labor; Labor Relations 
in England and Sweden; Investments; 
Investing; Real Estate; Taxes; The 
Struggle for Security. 


Steam, Air and Gas Power. Third 
Edition. By William H. Severns and 
Howard E. Degler. Published by John 
Wiley & Sons, Inc., New York, N. Y. 
Size 6 by 9 in., 478 pp., cloth bound. 
Price, $4.00. 


Through two editions this book has 
become too well known to require de- 
tailed review. Contents are well indi- 
cated by the title and cover fundamental 
principles of thermodynamics and the 
application of these principles to the 
generation of steam and power in all 
forms. Recent advances in heat power 
engineering and in steam generating 
equipment have made numerous changes 
necessary in this new edition. The 
chapter on Principles of Thermody- 
namics has been rewritten and enlarged, 
steam tables have been added and sec- 
tions on fuels, feedwater treatment, fans, 
steam engines, and boilers have been 
changed materially. The first author 
is Professor of Mechanical Engineering 
at the University of Illinois and the sec- 
ond, Professor of Mechanical Engineer- 
ing and Chairman of the Department at 
the University of Texas. 


Manning Formula Tables. By Hor- 
ace Williams King. Published by Mc- 
Graw-Hill Book Co., 330 W. 42nd St., 
New York City. Size 6 by 9 in., 379 pp., 
flexible fabricoid binding. Price $5.00. 

With the exception of a short intro- 
duction of 14 pp., this book is devoted 
entirely to the main tables and six auxili- 
ary or supplementary tables needed to 
provide a simple and direct solution 
from problems involving calculation of 
flow in open channels by means of the 
_ Manning formula. The introduction ex- 

plains the tables and formula and illus- 
trates their application by the solutions 
for 19 representative problems. 
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Heat Power. Second Edition. By 
Earle B. Norris and Eric Therkelsen. 
Published by McGraw-Hill Book Co., 
330 W. 42nd St., New York City. Size 
Sag 9 in., 399 pp., cloth bound. Price 


The first edition of this book ap- 
peared in 1930 as a modern treatment of 
the principles of heat power engineer- 
ing. At that time the authors reversed 
the usual treatment and placed the treat- 
ment of internal combustion engines 
first on the theory that the modern 
student is already familiar with the 
automobile engine and that this semi- 
familiar ground is the proper approach 
to thermodynamics. - The success of the 
plan was such that the arrangement has 
been retained in the second edition. 
Illustrations have been changed 
throughout the book so as to keep 
abreast of current practice but the most 
important additions of the new edition 
is a chapter on refrigeration, the latest 
steam tables, answers to the many prob- 
lems throughout the book and a com- 
bustion calculation chart. The first au- 
thor is Dean of Engineering at Virginia 
Polytechnic Institute and the second 
author is Professor of Mechanical En- 
gineering at Montana State College. 


Midwest Power Conference Pro- 
ceedings, Volume II, 1939. Containing 
155 pages, this book gives the complete 
text together with the necessary illus- 
trations of the 19 papers which were 
presented at the Midwest Power Con- 
ference, which was held in Chicago 
April 5-7, 1939, under the sponsorship of 
the Armour Institute of Technology 
with the cooperation of the University 
of Wisconsin, Iowa State College, State 
University of Iowa, Michigan State Col- 
lege, Purdue University, University of 
Illinois, University of Michigan and of 
local and national engineering societies. 
The book contains a registration list of 
those who attended the Conference and 
a complete copy of the program. The 
price of the Proceedings is $2.00 and 
may be secured from Stanton E, Win- 
ston, Conference Secretary, Armour 
Institute of Technology, Chicago, III. 


Code on Refrigerant Expansion 
Valves and Proposed Code on Self- 
Contained Air Conditioning Units— 
A.S.R.E. Circular No. 16, Proposed 
Standard Methods of Rating and Test- 
ing Self-Contained Air Conditioning 
Units for Comfort Cooling is the pre- 
liminary version of a code which will 
later be revised and adopted in final 
form. It covers, in a. comprehensive 
and detailed fashion, methods of rating 
and testing self-contained air condition- 
ing units for comfort cooling. It classi- 
fies various types of these units, de- 
scribes the method of rating, instru- 
ments, apparatus, cooling capacity tests, 
heating capacity tests, humidifying 
capacity tests, and gives definitions 
which will be useful in establishing a 
standard terminology in this branch of 
air conditioning. 

Standard Methods of Rating and 
Testing Refrigerant Expansion Valves, 
A.S.R.E. Circular No. 17, is a 6-page 
circular giving the final standard which 


was approved by the A.S.R.E. Council 
on March 6, 1939. Approved methods 
of rating thermostatic expansion valves, 
testing thermostatic expansion valves, 
rating automatic expansion valves, and 
testing automatic expansion valves are 
given, establishing a standard method 
of procedure which will be a distinct 
aid to the entire industry. 

Copies of these codes are available at 
20 cents each from The American 
Society of Refrigerating Engineers, 37 
West 39th St., New York, N. Y. 


Results of Municipal Lighti 
Plants. Author and Publisher, Burns 
McDonnell Engineering Co., Kansas 
City, Mo. Size 6 by 9 in., 350 pages, 
paper bound. Price $5.00. 


This is the sixth edition (1939) of 
an electric rate book showing the oper- 
ating records of earnings, output, rates, 
revenues, valuation, and other informa- 
tion as to the use and cost of electricity 
in more than 700 municipally owned 
plants. The volume of 350 pages is 
accompanied by many _ interesting 
graphs and tables showing the increas- 
ing use of electricity and the decreasing 
cost of electricity in municipal instal- 
lations. 


City officials, operators, and man- 
agers of both private and municipal 
plants will find these operating records 
of much interest and value. Over half 
the plants in the country have lowered 
rates since the 1937 edition. A majority 
of the cities are reported as having no 
bonded indebtedness on their municipal 
plants. Every complete and authentic 
record received from municipal plants 
has been recorded. As a reference this 
book should prove valuable to officials 
who want to keep abreast of the rapidly 
changing power rates and conditions. 


Steam and Hot Water Fitting. By 
William T. Walters. Published by the 
American Technical Society, Drexel 
Ave. at 58th St. Chicago, Ill. Size 
5% by 8% in.; 180 pages, cloth bound. 
Price $2.00. 


In writing this book the author 
had in mind presenting to students 
and practical men the principles of 
good heating as influenced by proven 
design practice, selection of the best 
possible equipment and proper in- 
stallation. The book is clearly and 
simply written, well illustrated and ex- 
plains the type of equipment used, 
methods of piping, pipe fitting tools, 
selection of different kinds of equip- 
ment, practical problems in welding, 
designing the lines for expansion, siz- 
ing the mains, risers, branches, re- 
turns, etc. There is also a brief ex- 
planation of the use of steam tables 
and how to estimate fuel requirements. 


Mechanical Engineering As A 
Career, Published by The Institute for 
Research, 537 South Dearborn St., 
Chicago, Ill. Price $1.00. 

This book is a monograph on Me- 
chanical Engirieering as a career and 
should prove very interesting to those 
who have given consideration to fol- 
lowing that profession. It gives the his- 
tory of engineering and shows the many 
fields of specialization. Education is 
completely covered in the book and this 
will undoubtedly answer the question 
“What shall I be?” for a number of 
students who now are in doubt. 
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“PREVENTIVE MAINTENANCE 
keeps our piping costs down 


CTUALLY, it’s nothing new— many hundreds of 
plants are doing it every day. It’s just a matter of 
using good foresight when you're buying valves and fittings. 
Preventive Maintenance is simply this: It means for- 
tifying your piping with extra resistance to the stress 
and strain of service conditions. There lies your great- 
est assurance of dependable flow control at minimum 
cost. And it means making sure that your piping 
equipment is right for the job to be done—right for 
the safety required. 

Whether your plant is small or large—with Crane 
valves anid fittings you can carry on a successful pro- 
gram of Preventive Maintenance. That’s because in 
Crane-Quality you get the finest development of de- 
sign and materials in flow-control equipment. And in 


the Crane line of over 38,000 items is exactly the one 
you need for efficient and economical piping in every 
application in your system. 

Just as he has helped others, your Crane Repre- 
sentative will gladly work with you. Through him, 
Crane’s vast experience in solving industry’s piping 
problems is applied to your individual case. Back of 
him, at your service, are Crane’s extensive resources 
of technical knowledge, Crane’s elaborate research 
and plant facilities. 

If you now have a piping problem that’s giving you 
headaches, then get started now on a Preventive Main- 
tenance program. You'll save many dollars—you'll 
have peace of mind. Call your Crane Representative 
today. He is ready to serve you. 


CRANE CO., GENERAL OFFICES 
836 S. MICHIGAN AVE., CHICAGO 
VALVES « FITTINGS «© PIPE 
PLUMBING © HEATING + PUMPS 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 


CHICAGO, DECEMBER, 1939 








Power Plant Construction News 


Calif., Long Beach—Public Utili- 
ties Committee of City Council has 
preliminary plans under consideration 
tor new municipal steam-electric gen- 
erating station. Cost estimated about 
$10,600,000, including line construction 
and power substation units. Proposed 
to arrange bond issue in amount noted 
to carry out project. 

Calif., San Francisco—Pacific Gas 
& Electric Co., 445 Sutter Street, is 
arranging an appropriation of about 
$25,000,000 for expansion and improve- 
ments in power plants and system dur- 
ing 1940, including completion of two 
of three new steam-electric generat- 
ing stations now in course of construc- 
tion in San Francisco Bay area, each 
with capacity of 67,000-hp.; transmis- 
sion and distributing lines, power sub- 
stations and other structures. 

Conn., Bridgeport—United Illumin- 
ating Co., 128 Temple Street, New 
Haven, Conn., has plans nearing com- 
pletion for expansion and improve- 
ments in steam-electric generating 
station on waterfront at Bridgeport, 
to include installation of a new 25,000- 
kw. turbo-generator unit, high-pressure 
boilers and auxiliary equipment. Cost 
reported over $2,000,000. Westcott & 
Mapes, New Haven, are consulting 
engineers. 

Del., Edge Moor—E. I. duPont de- 
Nemours & Co., Inc., duPont Building 
Wilmington, Del., plans installation o 
electric power equipment in new addi- 
tion to titanium pigment plant at Edge 
Moor, comprising several new produc- 
tion units. Entire project is reported 
to cost close to $500,000. 

Ga., Brunswick—Brunswick Pulp & 
Paper Co., plans installation of electric 
power equipment in connection with 
expansion and improvements in local 
sulphate pulp mill for large increased 
capacity. Cost estimated about $500,- 
000. E. J. Gayner is general manager. 

Ill., Chicago—Heinemann’s Bakeries, 
Inc., 2316 West Foster Street, plans 
installation of power equipment, ovens, 
conveyors and other mechanical equip- 
ment in new one-story baking plant, 
150x200 ft., at Chicago, Wolcott and 
Bryn Mawr Streets. Entire project 
will cost over $75,000. 

Iowa, Duncome—Common Council 
plans installation of diesel engine-gen- 
erator unit and auxiliary equipment 
for municipal power plant. Appropria- 
tion has been arranged through bond 
issue. Proposed to begin work soon. 

La., Baton Rouge—Ethyl Gasoline 
Corporation, 405 Lexington Avenue, 
New York, N. Y., plans installation of 
power equipment in connection with 
expansion and improvements in branch 
plant at Baton Rouge, including new 
production units for large increased 
capacity. Work will be carried out 
over period of months. Cost estimated 
close to $4.000,000. 

Md., Baltimore—Consolidated Gas, 
Electric Light & Power Co., Lexing- 
ton Building, Baltimore, has approved 
plans for further expansion in steam- 
electric generating station at Westport, 
to include installation of new 67,000-hp. 
turbine-generator unit. boilers and 
auxiliary equipment. Work is sched- 
uled for completion in the late spring 
of 1941. Company now has work under 
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way on addition to same plant to in- 
crease capacity by 33,500-hp., to be 
completed next summer. Entire proj- 
ect will cost approximately $8,000,000, 
including line construction. 

Mich., Grand Rapids—MclInerney 
Spring & Wire Co., plans installation 
of electric power equipment in new 
one-story plant for automobile and 
other steel spring manufacture. It will 
replace a works recently destroyed by 
fire. Cost estimated close to $500,000. 

Minn., Cloquet—Northwest Paper 
Co., Inc., plans installation of electric 
power equipment in new addition to 
mill, specializing in production of bond 
and other writing paper stocks. Entire 
project is estimated to cost about $100,- 
000. Work is scheduled to begin soon. 

Miss., Pascagoula—Jackson County 
Woolen Mills, Inc., plans installation 
of electric power equipment in new 
addition to mill. Cost estimated about 
$75,000. L. C. Winterton, Pascagoula, 
is engineer in charge. 


Neb., Omaha—Allied Mills, Inc., 
Twenty-ninth and B Streets, has filed 


.plans for new boiler plant at grain 


mills, 2900 C Street. Work will be 
placed under way at once. Cost close 
to $40,000 with boiler units and auxi- 
liary equipment. 

N. J., Paterson—Wright Aeronau- 
tical Corporation, Beckwith Avenue, 
plans installation of electric power 
equipment in new one-story addition 
to aircraft engine-manufacturing works, 
totaling about 300,000 sq. ft. of floor 
space. Entire project will cost close 
to $1,000,000. j 

N. M., Carlsbad—International 
Agricultural Corporation, 61 Broadway, 
New York, N Louis Ware, presi- 
dent, plans installation of electric power 
equipment in new potash mining and 
refining plant near Carlsbad where 
company has a large tract of mineral 
lands. A power house is proposed. 
Project will cost about $2,500,000 and 
will be carried out at early date under 
direction of Union Potash & Chemical 
Co., Carlsbad, an affiliated interest. 

Ohio, Amherst—Village Council is 
arranging early call for bids for new 
municipal electric power plant, for 
which a fund of $145,000 has been 
arranged. Board of Public Affairs, 
Conrad Zilch, president, will be in 
charge. Floyd G. Browne, Marion, 
Ohio, is consulting engineer. 

Ohio, Cleveland—Cleveland Electric 
Illuminating Co., 75 Public Square, has 
plans under way for new steam-electric 
generating plant at Lake Front Road 
and East Seventieth Street, to be 
equipped for an initial rating of 60,000- 
kw. Cost estimated close to $6,000,000. 
It is proposed to place orders for 
equipment soon. 

Okla., Oklahoma City—City Council 
is considering recommendations made 
by a special water committee for ex- 
tensions and improvements in muni- 
cipal waterworks to cost about $4.000,- 
000. Proposal includes a new municipal 
pumping plant and filtration station 
at reservoir to cost close to $1,000,000 
with motor-driven pumping units and 
accessories. M. B. Cunningham is city 
water superintendent. 


Pa., Johnstown—Johnstown Sani- 
tary Dairy Co., Johnstown, plans in- 
stallation of electric power equipment 
in new three-story and basement milk 
products plant in Kernville district. 
Entire project will cost close to $175,- 
000. Proposed to begin work early 
in 1940. 

Pa., Titusville—Pennsylvania Refin- 
ing Co., Spring and Brown Streets, 


plans installation of power equipment. 


in connection with extensions and im- 
provements in oil refining plant. Also 
will install a 75-ton capacity refrigera- 
tion machine. Entire project is reported 
to cost over $100,000. 

S. C., Chester—Springs Cotton Mills, 
Inc., Lancaster, S. C., plans installa- 
tion of electric power equipment in 
new addition to branch cotton mill at 
Chester, known as Spring-Stein plant. 
Entire project will cost over $150,000. 

Tenn., Nashville—Aviation Mfg. 
Corporation, 420 Lexington Avenue, 
New York, N. Y., plans installation of 
electric power equipment in new air- 
craft-manufacturing plant on Murfrees- 
boro Road, near Berry Field airport, 
Nashville, where company has secured 
tract of about 25 acres of land. It will 
comprise several large units. A power 
house will be built. Cost estimated 
close to $1,000,000. Albert Kahn, Inc., 
New Center Building, Detroit, Mich., 
is architect and engineer. 

Texas, Coleman—City Council plans 
extensions and improvements in muni- 
cipal electric light and power plant, in- 
cluding installation of additional equip- 
ment. Cost estimated close to $85,000, 
of which about $50,000 will be repre- 
sented by a bond issue, to be voted 
soon. Terrell Bartlett Engineers, Inc., 
Smith-Young Tower Building, San 
Antonio, Tex., is consulting engineer. 

Texas, Dallas—Lone Star Gesoline 
Co., 1915 Wood Street, Dallas, plans 
installation of power equipment in new 
distillate recovery and recycling plant 
in Cayuga oil field area, East Texas, 
including compressor station, pumping 
plant, power house and other operating 
units. Entire project will cost close 
to $200,000. 

Wis., Milwaukee—Wisconsin Cold 
Storage Co., 344 East Florida Street, 
plans early erection of new five-story 
and basement cold storage and refriger- 
ating plant, 105x150 ft., at East Florida 
and Davidson Streets. Cost reported 
over $125,000, with equipment. Hen- 
schien, Everds and Crombie, 59 East 
Van Buren Street, Chicago, Ill, are 
architects and engineers. 

Wis., Owen—Western Condensery 
Co., plans addition to steam power 
house at plant, to include installation of 
new boiler unit and auxiliary equip- 
ment. Proposed to begin work soon. 
G. A. Krasin, Marshfield, Wis., is archi- 
tect. 

Wis., Sheboygan—Wisconsin Power 
& Light Co., Madison, Wis., plans 
expansion and improvements in steam- 
electric generating station at Sheboy- 
gan, including installation of turbine- 
generator unit and accessories, high- 
pressure boilers and auxiliary equip- 
ment to increase capacity by 30,000-kw. 
Cost estimated about $2,000,000. Work 
will be carried out during 1940. 
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TURBINES owe 





When the Philadelphia Electric Company 
modernized the important downtown 
Schuylkill Station, Elliott Turbines were 
selected for certain important auxiliary 
drive jobs. 

- Boiler-feed pumps are driven by three 
Elliott 2000-hp. turbines — variable speed, 


non-condensing, extraction type machines. 


Steam is bled between the first and second 


stages to supply heaters and a 50,000 Ib. per 


hr. two-effect evaporator system. The boiler- 


feed: pumps develop 1288 Ib. pressure and 
two of the pumps operating in parallel are 
capable of pumping 1,470,000 Ib. per hr. 
Three tank pumps are also driven by 
Elliott 390-hp., 3500-r.p.m. turbines. These 
pumps handle 220 deg. F. condensate and 
two units in parallel will discharge 1,240,- 
000 Ib. per hr. { 
Elliott turbines are thus important factors 
in the heat balance scheme of this admirable 
station. Important drives like these justify 


dependable turbines. 


When you want turbine depeiidabitiey, 


check with the Elliott engineer. 





TURBANE-GENERATORS 
ENGINES GENERATORS 
MOTOR/- GENERATORS 
GENERATORS + ENGINES 
MOTORS + MECHANICAL 
DRIVE TURBINES * STEAM 
ECTORS*-FEED WATER 
ERS > CONDENSERS 
CENTRIFUGAL BLOWERS 
DEAERATORS + DEAERATING 
HATERS ¢ DESUPERHEATERS 
VACUUM COOLING EQUIP- 
ENT*STRAINEARS 
EPARATORS « GREAS 
XTRACTORS ¢ FILTER 
ON-RETURN VALVE 
LAGONDA & LIBERT 
TUBE CLEANER 
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Steam Turbine Dept. 


JEANNETTE, PA. 


District Offices in Principal Cities 
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N THE WORDS of an enthusiastic customer: 
“Armstrong Unit Trapping makes old 
equipment work like new and new equip- 

ment work better than you ever thought it 
could!” 

This is a strong statement, but we believe that 
Armstrong traps backed up by Armstrong 
Representatives can make good on the prom- 
ise. These men have had wide experience in 
the application of Armstrong traps and can 
give you valuable assistance when it comes 


to increasing production capacity and straight- 
ening out kinks in heating systems. 


Armstrong traps are offered in a complete 
range of sizes and styles for every purpose. 
In each size, you get the genuine inverted 
bucket operating principle with the patented 
Armstrong free-floating valve. For complete 
information about Armstrong traps and Arm- 
strong service, write or call. ARMSTRONG 
MACHINE WORKS, 810 Maple St.,. Three 
Rivers, Michigan. 


VALUABLE INFORMATION 


F YOU have anything to do with the 

design or operation of power plants, 
process plants, or heating systems, we 
believe you will be very much pleased 
with the new Armstrong Steam Trap 
Book. Out of a total of 36 pages, 18 
are devoted to data book material on 
condensate drainage, heat transfer, 
piping layouts, trapping practice, main- 
tenance ideas, and other useful infor- 
mation never before found in such 
compact and convenient form. Regular 
users of Armstrong traps will also be 
pleased to find new style catalog 
pages listing Armstrong products with 
great completeness and detail. 


Your local Armstrong representative 
will be glad to provide you with a 
copy of this new book, or write. No 
obligation. 


ARMSTRONG 


JUST OFF 
THE PRESS 
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Celebrating An 
Anniversary 


FIFTY YEARS AGO, New York 
Military Academy was founded 
at Cornwall-on-the-Hudson, New 
York. Through this long period 
of years, the institution has won 
wide fame for its high stand- 
ards and its sons have gone on 
to achieve enviable records in 
many branches of endeavor. 
This year has been a gala year 
with many visitors making it 
the occasion for viewing the 
beautiful campus and the well 
equipped halls, as well as thrill- 
ing at the parades, demonstra- 
tions, and athletic contests of 
the cadets. The above picture 
shows one of the cadet com- 
panies in full dress. Some of 
the modern kitchen equipment 
is shown at the right. 
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Improvements 


THIS YEAR has also been an 
important one for various serv- 
ice departments at New York 
Military Academy as a result of 
a change-over to ARMSTRONG 
UNIT TRAPPING. In the kitchen, 
the cooks report that hams 
cooked so fast after the traps 
were put in that the skins were 
cooked off before anyone real- 
ized it. By actual count, potatoes 
now cook 44% quicker than 
previously. In the laundry, ma- 
chines work faster. In the boiler 
house, steam consuimption has 
dropped remarkably and cadets 
jokingly claim that the heating 
system works so smoothly that 
they sleep through reveille. 
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Sectional-Header Design 
--: at reasonable cost 


© Straight tubes—easy to look through—easy to clean and renew from outside the 
boiler. 


© Standardized, interchangeable tubes reduce unnecessary inventory of spares. 


© Long tube life—because the sectional-header construction provides rapid, positive 
circulation, with minimized cross currents and eddies. 


© No staybolts to act as focal points for caustic embrittlement. 


© Headers and drums located so that soot and ash cannot settle on them, absorb 
moisture and cause corrosion. 


© Exceptional safety: highly sectionalized pressure parts—seamless steel tubes. 
© Low furnace-walls, hence reduced initial cost and low upkeep of brickwork. 


®@ These and other advantages of the B&W Design 32 Boiler are available at a 
relatively low cost because this boiler is of simple design, and is standardized for 
economical manufacture. Erection costs are minimized by the flexibility of the design 
which permits its installation with fewest building changes. 


A new bulletin—G-28—decribes this boiler more fully . . . sent on request. 


WI LC 0 X S5 bigeer’Y STREET 
NEW YORK, N. Y. 


G-169-T 
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Bovcor AS IT IS by present day stand- 
ards, this early installation of Hagan Automatic 
Combustion Control is still functioning today 
— giving the same results 
that were guaranteed 23 


years ago. 








COMBUSTION 





MODERN INSTALLATION of Hagan Automatic Combustion Control in one 
of the largest and most efficient stations of a metropolitan power company. This equip- 
ment controls combustion for the generation of 700,000 to 800,000 pounds of steam 
per hour. No job is too big or too difficult for Hagan engineers. 





Yeats Cie! 


that changed an Industry 


AY back in 1916 two enthusiastic 

young stoker men, observing 
their latest installation, humbly con- 
fessed to themselves that, no matter 
how good the stoker, there was still a 
“missing link’’ without which a boiler 
plant would never operate efficiently. 
They resolved to find it. 

Steam pressures fluctuated all over 
the lot. Maintenance was costly. Fuel 
waste was high. Excessive smoke, wet 
steam at high ratings, forced draft equip- 
ment, caused endless troubles. Nothing 
could be more obvious—the ‘missing 


Midlluns saved te powee cose! 


link” was lack of adequate control. The 
problem was how to get it. 

It was several trying years before the 
idea could be turned into reality. Finally 
they succeeded in developing and pro- 
ducing the first practical system of auto- 
matic combustion control. It worked! 
They knew they had licked the biggest 
problem in steam production. From it 
came The Hagan Corporation, the revo- 
lutionizing of power plant operation, 
the saving of millions of dollars. 

That was 23 years ago. The original 
young stoker men are veterans now in 
a practice that has become universally 
accepted. From the start, they sur- 
rounded themselves with men with 
whom engineering was a passion. They 
never lost their instinct for pioneering. 
There always has been a Hagan Con- 
trol System ready to meet advancing 
needs. There always will be. Whatever 
your problem, we shall be pleased to 
hear from you. 


a CHEMICAL ENGINEERS 


HAGAN CORPORATION 


300 ROSS STREET -: | PITTSBURGH, PA. F 
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6 features of 
C-E 3-DRUM BOILERS 


Steam discharged from the most active tubes enters the 
front drum at or above the water line. It therefore 
passes through little or no water and consequently 
causes a minimum of turbulence. 


The front drum, in which most of the steam is liber- 
ated, is protected against overloading by reason of the 
adequate down circulation assured by the number and 
arrangement of tubes in the second bank. These boilers 
are inherently free from circulation troubles. 


Carefully proportioned circulators between the upper 
drums permit properly balanced water levels. Large 
water storage capacity and liberal steam release space 
permit operation at high ratings and provide for sud- 
den steam demands without adversely affecting water 
level or steam quality. 


The spacing and arrangement of tubes is such as to 
assure the maximum heat absorption consistent with 
moderate draft loss. The design provides adequately 
for any superheat requirements. 


The rear drum provides adequate steam space and 
is equipped with specially designed internals which 
assure uniform distribution of feedwater and effective 
separation of entrained moisture. 


Shape and arrangement of tubes and type of suspen- 
sion provide maximum flexibility for expansion and 
contraction of unit. 






TYPICAL ARRANGEMENT OF 
STANDARD C-E 3-DRUM BOILER 


Built for capacities from about 25,000 lb per hr up 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 





COMBUSTION 


















C-E 3-Drum Boiler fired by a multiple re- C-E 3-Drum Boiler fired by a traveling grate 
tort stoker with auxiliary natural gas burner stoker. Water-cooled arches and side walls 


OUR problem in the selection of steam generating equipment may 
be character of fuel or load. It may be one of space. Perhaps your 
preference for a particular type of firing equipment is a factor. 

Regardless of any or all of these considerations if you need a unit 

for a capacity from 25,000 lb. per hr. up, you will find that a C-E 3-Drum 
Boiler can not only be adapted to your requirements but may be the most 
suitable design you can buy. You can set it over a furnace of any desired 
proportions; use vertical or cross baffling; add as much superheater surface 
as you need—or none at all; use a refractory furnace or water walls; add an 
economizer or air heater—or both if desired; use whatever type of firing 
equipment is best suited to the fuel available. When all these points are 
decided, you will find that a C-E 3-Drum Boiler will fit into the picture and 
permit the development of a well coordinated overall design exactly suited 
to your requirements. 

The accompanying cross sectional views of actual installations illustrate 
the complete adaptability of these boilers to units employing various types 
of fuel burning, superheater and heat recovery equipment. 

Quite aside from the adaptability feature, this boiler is outstanding in its 
design and construction characteristics. It may be counted upon to measure 
up to the highest standards of modern practice. Some of the reasons for its 
superiority are summarized on the opposite page. Further information on 
the C-E 3-Drum and other C-E Bent Tube Boilers is presented in a new 
catalog. Ask for Catalog BT-6. 







VIDE RANGE 


C-E 3-Drum Boiler equipped with burners 
for firing either oil or pulverized coal 





C-E 3-Drum Boiler equipped with a 
Dutch Oven and wood burning grates 






A-451 


COMBUSTION ENGINEERING COMPANY, INC., 200 MADISON AVENUE, NEW YORK, N. Y. © CANADA: COMBUSTION ENGINEERING CORPORATION, LTD., MONTREAL 
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Complete Comlustion 
AUTOMATICALLY 


Continuous Checking 


Bailey Boiler Meter Raises 
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Control 
MAINTAINS Zuel—Ar Ratia 


and Automatic Readjustment by the 
Monthly Efficiencies to Test Standards 


@ Like other good combustion control systems, Bailey 
Meter Control maintains steam pressure, regulates fur- 
nace draft and distributes load among boilers; but it 
does not stop with these usual advantages. It offers a plus 
value which automatically raises monthly operating 
efficiencies to test standards. This plus value is auto- 
matic readjustment of the fuel—air ratio. 


automatically compensates for variations in B.t.u. 
content of fuel, percentage of moisture in coal, and 
idiosyncrasies in feeders. 


Automatic readjustment of this important ratio completes 
the combustion control system. It creates a control which 
stays on the job continuously, to insure economical 
combustion day after day. 


According to actual operating results, fuel savings often 
return the entire cost of Bailey Meter Control during 
its first year of operation. 


' In Bailey Meter Control, nothing is left to the uncertainty 
of periodic human attention, Fuel—air ratio, the factor 
which determines fuel economy, is continuously watched 
and instantly readjusted, when necessary. A sensitive 
air pilot valve operated by the Bailey Boiler Meter 


BAILEY METER COMPANY e 1040 IVANHOE ROAD e CLEVELAND, OHIO 
Bailey Meter Company Limited, Montreal, Canada 


Details of this complete control system will be sent to 
you upon request. Ask for Bulletin 102-B A-57 


This Complete Combustion Control System, at the American Molasses Co., 
Brooklyn, New York, returned its cost in ten months. It requires no periodic 
manual readjustment to maintain maximum combustion economy. 


This Complete Control System at Riverside Cotton Mills, Danville, Virginia, 
paid for itself in three months. It allows no combustion losses to exist between 
visits of operators—Automatic Readjustment of Fuel—Air Ratio by the Bailey 
Boiler Meter insures continuous combustion economy. 


' 
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FLEXIBILITY 
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vital factor when selecting fuel burning 
equipment. Flexibility makes possible a cost 
saving reduction in the number of units on the line. A-E-CO TaylorStokers 
in daily operation are carrying efficiently loads that vary 20 to 1. The 
following performances are a matter of actual record: 40,000 Ibs. hr. 
to 300,000 Ibs. hr. in 72 seconds; cold boiler, no fire, to 250% rating 
in 20 minutes .. . Why accept less? Ask the A-E-CO representative to 
submit proof and show you how you will be benefitted by such per- 


formance. American Engineering Co., Aramingo Ave., Philadelphia, Pa. 


During the coal strike this Spring, numerous Taylor Stoker 


owners found it possible to continue operation with 
anthracite coal when their normal coal supply was cut off. 





GET THE FACTS ABOUT Reliability 


Capacity 
WNeniatictake lakes) 

* Flexibility 
Efficiency 
Operation 
Adaptability 
Fuel Flexibility 
Refuse Disposal 
Stack Discharge 
Space Requirements 
Obsolescence 


AMERICAN 


Illustration shows how air for combustion 
cools all parts of the stoker and enters 
the fuel bed in finely divided streams. 


ENGINEERING COMPANY 


A-E-CO Taylor Stokers, Water Walls, Ash Hoppers, Lo-Hed Hoists, Marine Deck Auxiliaries, Hele-Shaw Fluid Power 





Substantial Reductions 


IN OUR OPERATING COSTS“... 
says 
Chief Engineer 


Samson 


STEAM-DRIVEN AMMONIA COMPRESSORS in the 
plant of the Goebel Brewing Co., Detroit, Switching 
to Texaco Lubricants 4 years ago, Chief Engineer 
Samson has effected a 75% reduction in mainte- 
mance cost. 

e 


Left: R. J. SAMSON, Chief Engineer of Goebel 
Brewing Co. plant, reports that Texaco saves him 
lubrication worries, and enables him to show sub- 
stantial reductions in operating costs. He recom- 
mends Texaco Lubricants and service. 


MODERN BOILER ROOM of the Goebel 
Brewing Co., Detroit, presided over by 


N 1935, the Goebel Brewing Company 
power plant in Detroit began to use 
Texaco Lubricants. Because of his suc- 
cess with them, Chief Engineer R. J. 
Samson says: 


“Texaco saves me lubrication wor- 
ries, and enables me to show my 
Company substantial reductions in 
operating costs. I recommend both 
Texaco and its service.” 


The Goebel plant is Texaco lubricated 
100%. It uses Texaco steam cylinder 


oils in the steam ends of its compressors, 
Texaco Capella in the compressors, and 
Texaco Regal for gravity circulating ex- 
ternal lubrication. 

Engineers, trained in the selection and 
application of Texaco power plant lubri- 
cants, will gladly demonstrate savings 
with Texaco Perfected Lubrication. 

For prompt service and deliveries, 
phone the nearest of our 2279 ware- 
houses in the U. S., or write: 

The Texas Company, 135 East 42nd 
Street, New York, N. Y. 


Chief Engineer R. J. Samson, shown op- 
posite. Aided by Texaco Lubricants and 
Texaco Engineering Service, Mr. Samson 
has shown a power saving of 8%. Nat- 
urally, he is enthusiastic for Texaco, based 
on the results he is getting. 


TEMACO 


Texaco Dealers invite you to tune in 
The Texaco Star Theatre—a full hour of 
all-star entertainment—Every Wednes- 
day Night — Columbia Network — 9:00 
EST., 8:00 C.S.T., 7:00 M.S.T., 6:00 P.S.T. 


TEXACO Steam Cylinder Dils 


16 


POWER PLANT ENGINEERING 





STEAM COSTS ARE BEING GUT! 


READ 
CUT | 











OW THESE INDUSTRIAL PLAN 
EIR STEAM PRODUCTION COS 











e@ More steam for less money means increased profits. Read how 
these industrial plants made their boilers bigger money makers. 
Some installed new boilers—others revamped existing equipment 
—but they all installed Smoot Automatic Combustion Control to 
assure continuous operation at maximum efficiency. Find out if you 
can make similar savings by modernizing with Smoot Control! 





Savings In Maintenance 
Pay For Controls 


e Here is a good illustration of how 
an average sized plant that cannot af- 
ford elaborate remodeling can get the 
* benefits of modern control develop- 
ments that pay for themselves in hard 
cash. The chief engineer of a medium 
sized industrial plant had to get the 
best possible performance from his 
existing boiler equipment. Because of 
furnace design, it was hard to hold 
steam pressure, there was trouble from 
smoke and it was difficult to get good 
regulation of furnace draft and fuel 
feed. As a result, ignition was some- 


times lost and refractories needed un- 
duly large repairs every year. About 
14 months ago, instead of paying for 
furnace rebuilding, which would have 

een necessary if existing operating 
methods had been continued, the 
engineer put the maintenance money 
into SMOOT control for his two 
490-hp. chain-grate stoker-fired boil- 
ers. Result—a 50 per cent cut in fur- 
nace maintenance. This item alone 
was enough to pay for the control in 
18 months. In addition, the steam 
pressure is being held constant and the 
smoke troubles have been eliminated. 
The complete story is told in folder 
No. 4-1-39. Write for a copy today if 
you are faced with a similar problem. 


SAVE $9500 PER MONTH 
During 7 Months of the Year 


e Here is an excellent example of how 
steam costs can be cut by modernizing 
a power plant to take advantage of 
competitive fuel prices. A well-known 
hospital is now saving $950.00 per 
month during seven months of the 


year as a result of its modernization: 


program. The remodeled plant, of 
1600-hp. capacity, consists of three 
boilers burning gas and oil in a com- 
bination system. To assure maximum 


operating efficiency, the three boilers 
are equipped with a SMOOT combus- 
tion control system and REPUBLIC 
boiler instruments. The control sys- 
tem, in accordance with steam de- 
mands, regulates the flow of gas and 
oil to the burners and automatically 
maintains proper draft conditions. 
The complete story is told in folder 
No. 3-1-37. Write for a copy. Your 
request involves no obligation. 


147 INCREASE 


In Boller Efficiency 


e This paper mill replaced 14 low- 
pressure boilers with one high-pres- 
sure, high-capacity unit under com- 
plete automatic control. As a result, 
boiler efficiency has been raised from 
70 per cent to 84 per cent. The savings 
resulting from this increase in boiler 
efficiency have more than justified the 
cost of modernization. The operators 
attribute part of the success of the new 
installation to the SMOOT combustion 
control system. This system enables 
them to take full advantage of the 
economies “built into” the new unit. 
Steam pressure, steam temperature 
and furnace draft are maintained so 
constant that they appear as straight 
lines on the recorder charts. Read the 
complete story of this typical success- 
ful power plant improvement in folder 
No. 1-24-38. 





e LOW STEAM COST is not 
the result of efficient boiler de- 
sign alone! It is determined by 
the degree with: which your 
method of boiler control takes 
full advantage of those econo- 
mies which have been “built-in” 
the boiler! : 











REPUBLIC FLOW METERS CO. 


2224 DIVERSEY PARKWAY 
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S much of a star in its field as the high scoring 
basketball player is in his, GARLOcK 777 
Rubber and Duck Spiral Packing gives out- 
standing service against hot or cold water and low 


pressure steam. If formed rings are desired specify 
GARLOCK 333. 


THE GARLOCK PACKING CO., PALMYRA, N. Y. 
In Canada: The Garlock Packing Co. of Canada Ltd., Montreal, Que. 


GARLOCK 777 
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HANGE Was made, 2 shift to 
Oil, and look what hap- 


e Just ONE c 
rds in Kansas 10- 


i] Turbine 

turbine oil reco 
lant. 

rd of two 3-year periods. 

isted of approximately 

n various turbine 

d was on the same 

ration, but with 


Nonpareil Turbine Oil. 
1st Period 
Various Period 
Oils Nonpareil 
os 1 (Original) 
Make-up 950 Gals. 250 Gals. 
Cleaning Oil System - 0 


5 times 
Batch Treatment. -- Q times 0 
The saving in maintenance and actual oil 
soon pay tor the higher quality 
ontinues 


n Engineer ex- 
plain why thi i nteed for 
the life of your turbine, and how that guar- 
antee can save money and avoid trouble 


for you. 
You can reach one of these Engineers 
Standard Oil (Indiana) 


Offic 
ing 910 S. 
gan Avenue, | 


cago, Illinois. 
copr.1939, Standard Ol Co. (1nd.) 
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Postage Stamp 
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If Mailed in the 
United States 
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SINESS REPLY CARD 


FIRST CLA 
SS PERMIT 
No. 
252 (SEC. 510 P.L.&R.) C 
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, ILLINOIS 


STAND 
ARD OIL COMPANY (Ind.) 
910 S. MICHIGAN AVENUE 
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Above: Spindle bearings on a cheese box machine in a Wisconsin plant, in which Superla Grease eliminated high consumption, leakage, and bearing faily 


KEEPS DIRT OUT 
KEEPS BEARINGS IN 


On its first trial Superla Grease was given the job of lubri- 
cating the bearings on the box machine spindles shown above. 
Before Superla was used, these bearings failed frequently. 
Excessive leakage and high consumption were also serious 
problems. With Superla, less grease is needed for adequate 
; lubrication. It stays in the bearings and dirt stays out. And 
“ee he bearing failures stopped. 

SUPERAL A crease i Oo There’s a Standard Lubrication Engineer at your service at 
' <a any time to help you with bearing or other lubricating prob- 
E lems. Call your local Standard Oil (Indiana) office or write 

910 South Michigan Avenue, Chicago, Illinois. 


8, 


Changing to Superla 2X 
grease for plain and anti-fric- 
tion bearings saved about 
50% in lubricating costs at 
the Metal Auto Parts plant in Indianapolis. 

Superla 2X is used on the cups in the large forming presses. 
Superla No. 39 has proved “very satisfactory” in the central- 
ized lubricating systems on these same presses after several 
years of operation. 

It’s a simple matter to find out whether you are getting 
rock-bottom cost in grease lubrication. Let a Standard Lubri- 
cation Engineer test Superla on just one bearing in your plant. 
It won’t cost you a cent—you may save plenty. 
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STANDARD Orn Company (Indiana) ee : 
910 S. Michigan Avenue, Chicago, Illinois. LITERA 7 URE 


Gentlemen: I am in one of your 13 Middle Western States. 
= ve Seas pone - Two new interesting booklets on lubrication 
| Do not have your Engineer call, but please send me the booklet (s) checked: are available to all plant men in the 18 States 
“Spare the Time to Spare Your Machines.” shown on the map above. 

“Spare the Time to Spare Your Machines,” 
describes the latest development in a highly 
stable, long-lasting oil for many uses. 

alta “How StanoCy! Cuts Oil Consumption,” 
Position eae ga should be of interest to all power plant men 
concerned in the purchase or use of steam cyl- 
inder oil. 
“The Lubrication Engineer—His Value to 
You,” tells how these Engineers work and what 
they can do to help you reduce lubricating costs 
throughout your plant. 
Check the subjects that interest you and mail 
the card. No postage is necessary. 


“How StanoCyl Cuts Oil Consumption.” 
] “The Lubrication Engineer—His Value to You.” 
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Draft Gages 
all types and ranges 


Portable Combustion 


Testing Instruments 


CHICAGO, DECEMBER, 


2 A a A SS A 


Hays centralized automatic combus- 
tion control is adapted to steam power 
plants of all sizes burning all types of 
fuel. Its benefits are positive—steam is 
produced at the lowest possible cost, it 
is held at a constant pressure regard- 
less of load. Combustion is maintained 
at its highest efficiency, which means 
less smoke, cleaner boiler tubes, better 
heat absorption, lower maintenance. 


Hays is the one truly CENTRALIZED 
control system—aALL of the control units 
and measuring instruments are con- 
tained in one panel. Here is concen- 
trated all of the information necessary 
for an intelligent understanding of what 


COMBUSTION 
INSTRUMENTS 
AND CONTROL 


1939 


HAYS CENTRALIZED 
COMBUSTION CONTROL 





oweet 


STEAM COST 


ote Prefect 


COMBUSTION 


Wied 


POWER 
theough 



















is going on inside furnace, boiler and 
steam lines. And from this central 
panel the entire control system or any 
individual part of it may be operated 
manually. 

The Hays system is extremely sensi- 
tive—responding to ounces of change 
in steam-header pressure. Electrically 
operated the response is instantaneous 
—corrections made with no lagging. 


Hays Centralized Combustion Control 
is offered through capable engineering 
organizations located in all the prin- 
cipal cities of the U.S. A. and Canada. 
Correspondence is invited. Send for 
40-page catalog. 
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21 











As More High Pressure 


YARWAY UNIT TANDEMS 


Pressures from 600 Ibs. to 2500 Ibs. 


A Seatless and Hard-Seat Valve combi- 
nation using a one-piece forged steel 
billet as a common body for both valves. 
Flanged forged steel inlet and outlet 
nozzles are screwed and welded into this 


billet. Nitralloy and stainless steel trim. 


Outside sealing valve is the familiar 
Yarway Seatless design. Inside (next to 
boiler) blowing valve is a new Yarway 
Hard-Seat Valve utilizing special alloys 
and unique construction features which 


materially reduce normal wear in this 


type of valve. 








Vv 


Plants Are Built - - 








VALVE DESIGN PRESSURE 


PHILADELPHIA ELECTRIC COMPANY 
Schuylkill Station—Phila., Pa. 


BOSTON EDISON COMPANY 
Boston, Mass. 


PACIFIC GAS & ELECTRIC COMPANY 
Avon and Martinez, Calif. 


PUBLIC SERVICE ELECTRIC & GAS CO. 


Essex Station, Newark, N. J. 


NEBRASKA POWER COMPANY 
Omaha, Nebraska 


STANDARD OIL CO. OF CALIFORNIA 
Richmond, Calif. 


GULF STATES UTILITIES COMPANY 


Chaison, Texas 


COLUMBUS RWY., LIGHT & POWER CO. 
Groveport, Ohio 


SOUTHERN ALKALI CORPORATION 


Corpus Christi, Texas 


MADISON GAS & ELECTRIC COMPANY 


Madison, Wisconsin 


DALLAS POWER & LIGHT COMPANY 


Dallas, Texas 

BROOKLYN-MANHATTAN TRANSIT CO. 
Brooklyn, New York 

HARTFORD ELECTRIC LIGHT COMPANY 
Hartford, Conn. 


HUMBLE OIL & REFINING COMPANY 


Baytown, Texas 


CONN. LIGHT & POWER COMPANY 
Montville, Conn. 


PITTSBURGH PLATE GLASS CO. 
Columbia Chemical Div., Barberton, Ohio 


(In addition YARWAY VALVES for 1855 Ibs. pressure 
recently have been built for Installation at six different locations.) 


1400 Ibs. 
1400 Ibs. 
1500 Ibs. 
1400 Ibs. 
1500 Ibs. 
1500 Ibs. 
1500 Ibs. 
1475 Ibs. 
1500 Ibs. 
975 Ibs. 
900 Ibs. 
975 Ibs. 
900 Ibs. 
900 Ibs. 
900 Ibs. 


900 Ibs. 


1855 Ibs. 





Write for Catalog No. 430. Sent on request. 
YARNALL-WARING COMPANY, 114 Mermaid Avenue, Philadelphia 


BLOW-OFF VALVES 

















Steam-flow-air-flow chart shows a typical 
day’s load on The Derby Gas & Electric 
Company's Integral Furnace Boiler. 
Rated capacity is 125,000 pounds of 
steam per hour. 


Water flow, middle curve, follows load 
accurately despite changes in water 
pressure, outer curve, while steam pres- 
sure, inner curve, holds constant at 
675 pounds gage. 


Water level is stabilized within close 
limits throughout the day. Maximum 
variation is only plus or minus one 
inch, with level rising slightly as load 
increases. 


More than 100 COPES Flowmatics 
are giving good results on boilers from 
130 to 1325 pounds W.S.P. For a 
complete description of this simplified 
_ steam-flow type feed water regulator, 
write for Bulletin 409-B. 
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Derby Gas & Electric Co. 


“repeats” with COPES Flowmatic 


Promises might sell a first order, but no progressive utility 
repeats with any equipment unless it has made good on the 
job. And The Derby Gas & Electric Company re-ordered 
COPES Flowmatic only after checking results of the first in- 
stallation, shown above, on a 675-pound B. & W. Integral 


Furnace Boiler. Right from the start, water level has been 


held within plus or minus one inch. Feed flow has been ex- 
actly as needed for the loads. And the COPES Flowmatic has 


given these aids to safer, more efficient operation without 


offering any operating or maintenance problem of any kind. 
For proof of performance, check the charts at the left. For 
effective feed and level control on your modern boiler, specify 
the simplified two-element COPES Flowmatic Regulator. 


NORTHERN EQUIPMENT CO., 1212 GROVE DRIVE, ERIE, PA. 


Feed Water Regulators, Pump Governors, Differential Valves 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS IN CANADA, ENGLAND, FRANCE, GERMANY AND ITALY 
REPRESENTATIVES EVERYWHERE 


Ww GET CLOSER LEVEL CONTROL WITH THE 
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Clear Sonderglass 


So That Men May 
See With Safety— 


Two glass layers made of 

i talic sub of 
different degrees of ex- 
pansion fused into one 
strong SONDERGLASS 
tube. The inside of the 
tube expands in propor- 
tion to the temperature of 
the steam or hot water and 
the outside according to 
the temperature of the air, 





so that it resists the effect 
of sudden cold drafts. 


OW E’RE through worrying about what may 
happen if a boiler gauge glass lets go under 
the strain of high pressures and sudden changes of tem- 


perature. We've resolved to do what we can to protect 
our boiler room attendants against the scalding steam and 
flying glass which may result from gauge blowouts. We're 
starting the year right by protecting sight. We’re fitting 
all boiler water columns with SONDERGLASS.” 

Just as a popular make of automobile tire inner tube offers 
double safety through double construction, SONDER- 
GLASS is built with two layers of glass made from semi- 
metallic substances with different degrees of expansion. 
Because of this construction feature SONDERGLASS is 
virtually unaffected by sudden temperature changes and 
is particularly resistant to steam pressure. Many users 
call it “the unbreakable gauge glass.” It also resists 
clouding and corrosion, gives notably long and economical 
service. f 

Decide to stop gambling with men’s eyesight in your boiler 
room. One poor fellow blinded or mutilated for life may cost 


you a thousand times more than the slight expense to see that 
every water column glass in your plant is SONDERGLASS. 


Order from your supply house or directly from us. 


A. W. CHESTERTON CO., 64 India St., Boston, Mass. 








SONDERGLASS comes 
in two popular types: 
(1) At left, CLEAR 
Sonderglass for use 
where water column is 
well lighted; (2) 
Above, REFLECTING 
Sonderglass with a 
back of red and white 
enamel that makes the 
water level stick out 
like a sore thumb. 


SONDERGLASS 
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‘the unbreakable gauge glass’’ 
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American Blower products 
used at, Lakeside include two 
Sirocco Fans, six Steel Plate 


Fans, eight HS Fans and eight 
Primary Air and Vent Fans. 
Induced Draft Fan is shown. 














The Wisconsin Electric Power Company put steam at 1200 pounds pressure to work 
at Lakeside Plant in 1926 to effect economies in the production of power. Use of 
pulverized coal exclusively, and successful application of radiant superheaters to 
furnaces, were other pioneering achievements at Lakeside. 


TO SERVE AG 





American Blower Forced and 
Induced Draft Fans are func- 
tioning as a part of the effi- 
cient equipment of East Wells 
Street Plant. Forced Draft in- 
stallation (shown here). 
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THE WISCONSIN ELECTRIC POWER COMPANY, one of Amer- 
ica’s Outstanding public utilities, has long been a 
leader in reducing the cost of power production. 
By utilizing modern methods and facilities . . . by 
sound expansion . . . and by pioneering the devel- 
opment and application of equipment to increase 
efficiency, this progressive company has cut the 
cost of power to serve a great, growing community. 
Most striking evidence of the remarkable ad- 
vances in plant efficiency is the reduction of heat 
units required to produce a kilowatt hour—from 
25,000 BTU/KWH net in 1922 to only 13,700 
BTU/KWH in 1938. American Blower derives 
great satisfaction from the knowledge that many 
of its products — including Forced Draft Fans, 
Sirocco and Steel Plate Induced Draft Fans, Pri- 
mary Air and Vent Fans—are constantly contribu- 
ting their full measure of trouble-free, efficient serv- 
ice to the over-all efficiency of this great system. 
Our Engineers will be glad to cooperate with you, 
too, in the selection or application of American 
Blower Mechanical Draft equipment and Fluid 


D rives (Hydraulic Couplings) for your own plant. 


Phone, wire or write the nearest American Blower 


branch office today for complete information. . 


MERICAN BLOWER CORPORATION 


6000 RUSSELL STREET, DETROIT, MICHIGAN 


Division of American Radiator and Standard Sanitary Corporation « In Canada: Canadian Sirocco Company, Limited, Windsor, Ontario 






R MILWAUKEE 











Like a sentinel, sym- 
bolic of twentieth 
century power pro- 
duction, Wisconsin 
Electric Power Com- 
pany’s East Wells 
Street Plant, in down- 
town Milwaukee, has 
long been a “Go” 
signal for progress in 
this area. 
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. - - Service Records prove GREATER STABILITY 
of this Quality Turbine Oil 


9 snesicetapaig data covering the performance of 

Gulfcrest Oil in major turbine installations 
throughout the country are verifying daily the fact that 
this improved type of turbine lubricant possesses re- 
markable stability. After years of service, Gulfcrest 
shows so little evidence of deterioration that operators 
find it is in as good condition as when first put into 
the system. 


Gulfcrest is an entirely different kind 
of turbine oil—for this reason: It has 
been refined not only by convention- 
al processes, but by Gulf’s Alchlor 
process, an advanced method devel- 
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~ LUBRICATION 








oped by Gulf refinery technologists for removing 
undersirable hydrocarbons and other impurities 
which cause oxidation and sludge formation. As a 
result of this extra purifying process, Gulfcrest Oil 
possesses a higher degree of stability than any turbine 
lubricant of which we have record. 





We suggest that you talk with the Gulf engineer 
about this remarkable turbine oil at your first oppor- 
tunity. He will be pleased to give 
you complete details—and you will 
be under no obligation . . . Gulf Oil 
Corporation—Gulf Refining Com- 
pany, Gulf Building, Pittsburgh, Pa. 
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There’s No Formula In Your Handbook 
FOR PICKING A CONDENSER TUBE ALLOY 
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..- BUT A BRIDGEPORT ENGINEER CAN HELP YOU 


You can find plenty of information on condensers and heat ex- 
changers in trade publications, reference files, and engineering 
data books—but you will not find a formula for selecting the 
tube alloy. 

Water velocity, temperature, turbulence, corrosive agents— 
these and a host of other interlocking factors affect your choice. 
They vary in every plant—and they cannot be compressed with- 
in the rigid limits of a formula. But experience in the applica- 
tion of tube alloys can interpret these factors where formulas 
fail—can supply the gap in your handbook’s data. 

That is why a Bridgeport engineer can help you with your 
tube problem. Through his years of field surveys of every type 
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of condenser and heat exchanger, he has acquired the broad 
background of experience that he will apply to a study of your 
specific operating conditions. His first-hand knowledge of the 
performance of Bridgeport alloys will guide him in recommend- 
ing the one that will serve you most efficiently. It may be Admir- 
alty—low in price, and often satisfactory in normal service. It may 
be Cuzinal* (Aluminum Brass) or Duronze* IV (Aluminum 
Bronze) —alloys engineered by Bridgeport for the severe corro- 
sive conditions so often encountered today. Consult with a Bridge- 
port engineer before you select an alloy for new or retubing jobs. 
Let his specialized knowledge assist you in making the choice 


that will give you greatest over-all economy. 
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“Above 


AA—Rim clearance, B—Large blade clear- 
ance, CC — Side clearance, (about one inch). 
Blades cannot foul, as they are protected by 
tims. Rubbing at AA will do no damage. Side 
clearance is so large that end-play from ex- 
cessive external thrust cannot damage wheel. 


END PLAY WILL NOT DAMAGE 
THE BLADING OF THE 
TERRY WHEEL TURBINE 


In the Terry Wheel Turbine the blades are protected by rims at 
the sides of the wheel, which would take without damage any rub- 
bing that might occur if the clearance became reduced. With this 
construction it is impossible for the blades to foul and frequent inspec- 
tion of the thrust bearing is not required to obtain safe and dependable 
operation. 


The Terry Wheel Turbine is fully described in our Bulletin S-116. 
A request on your business letterhead will bring a copy. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,.CONN. 
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Order from Your Nearest 
Distributor as Listed Below: 


IN THE UNITED STATES 
“RPM” DELO: 

The California Company (Montana only) 
Humble Oil & Refining Company 
Standard Oil Company (Indiana) 
Standard Oil Company (Nebraska) 
Standard Oil Company of California 
Standard Oil Company of Texas 
Utah Oil Refining Company 
Diol “RPM” DELO: 

The Carter Oil Company, Tulsa, Oklahoma 
Colonial Beacon Oil Company 
Standard Oil Company of Louisiana 
Standard Oil Company of New Jersey 
Standard Oil Company of Pennsylvania 
Kyso “RPM” DELO: 

Standard Oil Company (Inc. in Kentucky) 
Signal “RPM” DELO: 

Signal Oil Company 
Sohio “RPM” DELO: 

The Standard Oil C y (Ohio) 

IN CANADA AND NEWFOUNDLAND 
Imperial “RPM” DELO: 
Imperial Oil Limited 
IN BRITISH COLUMBIA AND ALBERTA 
“RPM” DELO: 

Standard Oil Company of 
British Columbia Limited 
THROUGHOUT THE WORLD 
“RPM” DELO is available through dis- 
tributors in more than 100 countries. 
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‘ 
CASE TRACTORS are great per- 
formers—have been for 47 years. 
So when New “RPM” DELO 
comes through extensive factory 
tests with the verdict— 
“Satisfactory for Case Tractors 
operating on any fuel from gasoline 
to tractor fuel or distillate” — 
This means it delivers cost- 




























STANDARD OIL COMPANY OF CALIFORNIA 
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cutting, life-lengthening, profit- 
raising lubrication! Results of 
J. 1. Case Company tests show: 
Combustion chambers free of car- 
bon deposits—meaning cooler, 
smoother, sweeter-running en- 
gines! All rings free in the piston 
grooves. Blow-by and engine 
wear minimized—full-power per- 
formance assured. Unfailing pro- 
tection! Longer engine life! 

Profit by New “RPM” DELO 
in your equipment—in stationary, 
automotive, or marine service. It 
ends ring sticking. It’s safe for all 
types of bearings. 


New “RPM” Diesel Engine Lubricat- 
ing Oil now available everywhere 
in the gray barrel with the blue head 























Turbine-driven two-stage series pump; 1000 
g.p.m, of 210° water against 350 Ib. gage 
at 3500 r.p.m. The turbine receives steam 
at 270 Ib. gage with 50° F. superheat and 
exhausts against 60 Ib. back pressure. 


One of 24 turbine-driven boiler feeders 
for new 18-knot bulk oil tankers; 300 g.p.m. 
each of 235° F. water against 575 Ib. per 
sq. in. at 4000 r.p.m. The turbine receives 
steam at 425 Ib. gage and 500° F. and ex- 


hausts to a feed heater at 10 Ib. gage. 
wv 


Six-stage boiler feed pump driven at 
4000 r.p.m. through helical gear from 
1800 r.p.m. motor; 125 g.p.m. of 218° 
F. water against 525 Ib. per sq. in. 


Turbine-driven six-stage boiler feed pump; 
capacity 850 g.p.m. of 220°F. water against 
a 1600 Ib. pressure at 3550 r.p.m. The turbine 
Motor-driven receives steam at 385 Ib. 
six-stage gage and 650° F. and ex- 
boiler feeder; hausts at 10 Ib. gage. 
800 g. p. m. at 
227° F. against 
850 Ib. per sq. 
in. 
One of two turbine- 
driven boiler feed and booster units; 
1455 g.p.m. each against 1186 Ib. 


PS for Modern Boilers 


E LAVAL 


One of seven motor-driven and seven 

turbine-driven boiler feed and booster 

units; including capacities from 647 to 

; 1320 g.p.m. of 300° F. water nina? 

a : pressures of 880 to 910 Ib. at 1780 r.p.m. 
Four-stage motor-driven boiler feed with 107 Ib. pressure on the suction. 
pump; 28 g.p.m. against 375 Ib., han- 
dling 210° F. water at 3500 r.p.m. 


builds them 


Motor-driven seven-stage pump with 
two-stage booster pump; 1200 g.p.m. ® 
against 1200 Ib. at 1785 r.p.m. 


Two turbine-driven and one motor-driven combination boiler feed 
and primary pump unit; capacity 1455 g.p.m. each against 1186 Ib. 
gage discharge pressure. 


Motor-driven boiler feeder; 800 g.p.m. of 210° F. water against 1400 Ib. 
This unit has had 40,000 hrs. of continuous service. 


Ask for Catalog B-5 « De Laval Steam Turbine Co., Trenton, N. J. 
POWER PLANT ENGINEERING 








‘7 G-E Pyranol Transformer 


Op for All INDOOR Installations 





































































The world rolls on Timken Bearings. And Yarway Impulse 
Steam Traps are proud to have a hand in their manufacture 
—by providing more efficient operation of steam equipment 
in Timken's Canton and Columbus, Ohio, plants. 


More than 50,000 Yarways have been installed 


The list of Yarway-equipped plants reads like a “Who's 
Who” of American Industry. Yarway Trap performance talks. 
Quicker heating and greater sustained heating efficiency 
soon pay for the installation and continue to return worth- 
while profits in plant operating economy. When you consider 
that their purchase price is usually no more than the cost of 


repairing an ordinary trap —why not get Yarway perform- 


ance for your money? 





Five of the 112 Yarway Impulse Steam Traps 
installed in the Canton and Columbus, Ohio, 


Plants of the Timken Roller Bearing Co. 


Install a Yarway Impulse Trap or two and let them demon- 
strate what they can do for you in speeding production 
and saving fuel, 


See how its small size saves space. How its light weight 
simplifies installation. How its unique design with only one 


moving part, and its rugged bar-stock construction, keep 


down maintenance expense. Then too, Yarway Traps are 
suitable for wide range of pressures without change of valve or seat. 


A nearby Mill Supply Dealer handles Yarway Impulse Traps 


_and will be glad to serve you. Or write for Catalog T-1734. 


YARNALL-WARING COMPANY 
114 Mermaid Ave. - Philadelphia, Pa. 


‘ 


YARWAY IMPULSE STEAM TRAP 
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Controlling your pipe lines and guarding 
your media is their duty. They were 
made to handle a tough job. They 
are eager to prove their ability to 
give longer, trouble-free performance. 





CINCINNATI, OHI0D 









Designed for air, water or steam 
service, it needs parts that with- 
stand high pressures and temperatures 


Recently announced by Ohio Injec- 
tor Co. of Wadsworth, Ohio is a 
new line of bronze body globe, an- 
gle and check valves. Two types are 
offered: 


1. For full way service ... in sizes 
Y,” to 3”, with ball and cone 
seating. 

2. For throttling service...in sizes 
Y,” to 2”, with long plug discs. 

For service conditions beyond the 

capabilities of bronze bodies larger 


-semi-steel body valves are furnished. 


Significant to any power engineer is 
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Why does this OIC 
BRONZE body Valve have 
"S° MONEL Seat and Disc? 


(LEFT) OIC Bronze Body globe valve with 
“S” Monel seat ring and plug type disc for 


throttling service. Made by Ohio Injector 


Co., Wadsworth, Ohio. 


the fact that all three types of these 
new valves are fitted with “S” Monel 
trim. The reasons? First: “S” Monel 


-is non-galling, and highly resistant 


to erosion. Second: Up to 700° F. it 
retains undiminshed a hardness of 
300-350 Brinell. Third: There are 
no adverse galvanic effects between 
valve bodies of bronze and trim of 
“S” Monel. Fourth: The “S” Monel 
seats and discs are machined after 
hardening by heat treatment, there- 
by providing a perfect 


seal when the valve is Aes 
closed. 





- Extra heavy 8” semi-steel gate valve also made by Ohio Injector 
Co. Trimmed with “S” Monel seat rings and disc rings 
and rolled Monel stems, shown below. 





In addition to “S” Monel, there are 
other Nickel-base alloys which offer 
big advantages for power plant use. 
Exceptional resistance to heat, great 
strength and hardness, good spring 
properties, free machining, and 
other useful qualities characterize 
these metals. Write for further in- 
formation. Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 
e & wo 


“Monel” is a registered trade-mark of The 
International Nickel Company, Inc., which is 
applied to a nickel alloy containing approxi- 
mately two-thirds nickel and one-third copper. 
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ACCURATE REGULATION OF STEAM TO 


ATOMIZING BURNERS means MONEY SAVING” 
‘Case No. 319 


*“Regarding your Streamlined Valves, 


STRAIGHT LINE FLOW ELIMINATES TURBULENCE ... hi 83 a oe amet 


”~ our burners. Correct atomization 
és a means money saving. We need the 





































lowest possible friction loss (pres- 
HIGHEST sure drop) through the valve that is 
VALVE possible. We need highest capacity 


possible on low pressure difference 
across the valve. We need constant 
delivery pressure from the valve re- 
gardiess of changes in demand on 
the valve. Your Streamlined Valves 
give us these qualities better than 
any other make we have used. And 
_ it may interest you to know that we 
~“have found that we can count on 
your Capacity Charts too." 


CAPACITY 


From inlet to outlet 
the fluid flows through 
this valve in a straight 
line — a streamline — 
almost as though there 
were a pipe running 
through the valve hous- 
ing for the fluid to 
flow through. There 
is no detour cround a 
dividing wall—the dir- 
ection of flow is not 
changed at right angles 
becouse of a seat wall 
— also, the flow is 
not broken up by valve 
stems, springs, or 
other pa The net 
result is NO TURBU- 


$e SHOWING HOW THIS VALVE 
LENCE. hence MORE , 


INCREASES PERFORMANCE RESULTS 


BY ELIMINATING TURBULENCE... . 
Because of the streamlined flow, you are easily : 

able to meet peak demand and yet hold the 

pressure constant at the same time. You get .-.- AND HOW YOU 
abundant flow when you need it most. No ELIMINATE THIS TORBULENCE 
turbulence is set up and therefore operation is 
smoother—you have no pressure variation—you 
have constant, dependable action—you experi- 
ence no spoilage results due to turbulence. 





CAPACITY. 















Statements from Streamlined (Type 1000) Valve users have 
come to us from all parts of the country—these verify the 
fact that this modern Streamlined Valve has no complicated 
parts to get out of order—no small ports or passages to clog 
up—nothing to keep it from working dependably—that you 
are easily able to meet peak demand and yet hold the pres- | 
sure constant at the same time—that you really get high 
capacity flow when you need it most. 

For example Case No. 305 says: "We are getting a better and 
more uniform product because our processing equipment is 
functioning better than ever before due to the even control 
the '1000' Valve is giving us. We also like the large capacity 
it is giving us." 

Case No. 318 says: "Yes Sir! It's easy to say nice things about 
your Streamlined Valves. We like them very much. They 
have a whale of a lot of capacity. They control the reduced 
pressure within exceptionally close limits. They require NO 
maintenance—and | do mean 'NO!"." 
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The high pressure entirely confined to the 
smoll Tatet chamber tarees hatched sec- SEND FOR 
tion) makes this valve good for initial BULLETIN 









i May find it interesting to have one of these 
photos so that you can see the construction that 
enables straight line flow—so you can see con- 
struction that eliminates complicated parts—and 
that insures, as users say, “lots of capacity and 
exceptionally close pressure control." 


A photograph will be sent you upon request. 






ets ressures up to 3,000 Ibs. The valve is 
—e rnished in sizes from Ys** x Ya"* up to 

2°* x 2¥2"° inclusive. For delivery pressures below atmos- 
phere, a special diaphragm spring arrangement is used 














30-DAY TRIAL F4€E OFFER 


Write for details on this special offer made to give you an 
opportunity to find new ways to save money 


———__— 2 CASH STANDARD 
CONTROLS. . VALVES 




















TUBE- 
TURNS 


A BIG 
FACTOR 


for BETTER 
PIPING! 


¥ The word “Tube-Turn” is NOT a necessary general trade name 
for welding fittings. It is the registered trade-mark for the 
Products made by Tube-Turns, Incorporated, under their 
patents. 
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8240 sq. ft. single-pass I-R condenser serving 12,500 KW turbo generator at 
Waterloo, lowa, plant of lowa Public Service Company. 


Nothing sumtel anelle 


Unusual and spectacular installations are interesting, 
but dependability, efficiency and low maintenance 
expenses are the factors which assure real savings in 
most plants. 

The illustration above shows an Ingersoll-Rand 
8240 sq. ft., single-pass condenser together with twin 
element steam jet ejector serving a 12,500 KW turbine 


generator unit at the Iowa Public Service Company’s 





plant in Waterloo, Iowa. This plant was designed by 
Stevens and Wood, Inc. 
Hundreds of Ingersoll-Rand surface condensers of 


6-stage I-R boiler feed pump at Waterloo, lowa, plant of lowa 
Public Service Company. 


1] da utility, private and marine power plants everywhere. 
Ingersoll-Ran 
4 


11 BROADWAY, NEW YORK, N. Y. 


all sizes are efficiently and dependably serving public 


Atlanta Buffalo Cincinnati Denver 
Birmingham Butte Cleveland Detroit 
Boston Chicago Dallas Duluth 
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Positive Controls 


Combustion control governed by the ''G-R" Electric Master 
System gives basic proportional flow of fuel and air with straight 
line master loading voltage and heat input quantities, providing 
inherent stability of the highest order. 


ABSOLUTE 
STABILITY 











ELECTRIC 


Standard "G-R" Electric 
Regulator, fully stabilized with- 
out interrupters or time switch- 
es, employs the new principle 
of inertia stabilizer. Furnished 
for all applications where ac- 
curate control of pressure, 
temperature or volume is re- 
quired. Three methods of oper- 
ation are provided—automatic; 
remote manual push button; 
and direct manual control by 
hand wheel operation. Avail- 
able in four sizes of gear cases 
delivering from 25 to 1200 
ft. lb. torque. Motors either 


A. C. or D. C., any voltage, 
phase or frequency. 











"G-R" centralized combustion control master 
panel including:—Automatic-to-manual master 
transfer switch, load meters, fuel-air ratio in- 





dicators and push button control of each actua- 
tor. Small meters show the operator relative 
position of each regulator and actuator. 





Individually Engineered 
COMBUSTION CONTROL 
PRESSURE REDUCTION 
DESUPERHEAT CONTROL 


SUPERHEATED 
STEAM TEMPERATURE 
REGULATION 


GENERAL REGULATOR 
CORPORATION 


165 Broadway, New York 





HYDRAULIC 


Standard "G-R" Hydraulic 
Regulator is universally adapt- 
able to the control of com- 
bustion processes, boiler feed 
water level, pumping systems, 
pressure reducing, desuperheat- 
ing, gas mixing, turbine con- 
trol and other problems of 
pressure, speed, volume, tem- 
perature and liquid level regu- 
lation. 


With the exception of pri- 
mary control elements, each 
regulator in a system is alike 
and interchangeable. 


The use of the velocity jet 
type, frictionless stabilizer re- 
sults in a high order of stability, 
sensitivity and speed. of re- 


sponse. 











BORTON 6 5.50500 80 Federal St. 
CuHIcaGo...105 West Adams St. 
CINCINNATI.Union Central Bldg. 
CLEVELAND....... Leader Bldg. 
. Republic Bank Bldg. 
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DETROIT.Michigan Building 
Hovuston....Shell Building 


Sales Representatives 


FOSTER WHEELER CORPORATION 


Los ANGELES.714 W. Olympic Blvd. 
PHILADELPHIA. ..Packard Building 


PITTSBURGH.......... Oliver Building 
RICHMOND....State Planters Building 
SAN FRANCISCO.74 New Montgomery St. 
Po ee eee Thompson Building 


WASHINGTON, D. C....Tower Building 
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SEAMLESS IS BETTER 
FOR POWER TUBE USE 


. THERE 





LAB ANALYSES TELL THE STORY... 


And what is proved in the laboratory, Pittsburgh 
Seamless confirms on the job ... that tubing pro- 
duced by the seamless piercing process has greater 
strength, longer life, higher safety factors, and 
uniform dependability. Three incontravertible 
facts make this so: (1) Only good steel can with- 
stand the piercing; (2) the process itself further 
refines the steel; (3) the resultant homogeneous 

















1S NOTHING EQUAL TO 










wall structure eliminates zones of potential weak- 
ness. Add Pittsburgh’s 36 years of experience 
manufacturing seamless, their single responsibility 
from “ore to final inspection,” and you have 
abundant reasons for relying on Pittsburgh 
Seamless Tubing for your power uses. 


PITTSBURGH STEEL COMPANY 


1654 GRANT BUILDING PITTSBURGH, PA. 


SEAMLESS 
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John R. Evans & Co. 
Camden, N. J. 


reduce steam costs 
increase capacity 
of eight boilers 
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Thermix Stack 


Reduces Installation and Operating Costs 


In a single simplified unit, the Thermix combines a mechanical draft fan, a stack and breech- 
ing. Thus, you get “unit responsibility” and a guaranteed operating draft. 


This original fan-stack reduces bends, turns and changes of section to a minimum. It saves 
money in the drafting room, in decreased structural supports and steel and in power consumed. 


The stack can be installed at a level with the top of boiler, saving material from the ground 
to boiler level and eliminating breeching. It also saves building costs because it is compact and, 
although of extra heavy construction, lighter than a cylindrical stack and induced draft fan. 


The fan wheel operates at low tip speed but a high shaft speed and with lower cost motors. 


Fan blades can be supplied with “Thermix-blades”—which are removable wearing surfaces which 


can be inexpensively replaced when worn without removing the fan wheel from casing or rebal- 
ancing fan. 


You'll find many other money-saving achievements explained in our catalog. Write for a copy. 
Prat-Daniel Corporation 


86 SOUTH WATER ST., PORT CHESTER, N. Y. 


Representatives in Important Cities 
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Put IRON F IREMAN into your 


1940 budget 





What other investment can earn so much 
for you? Decide now that in 1940 you will modernize, 
Iron Fireman-ize your boiler plant. Iron Fireman will step up 
operating efficiency to a new high, and at the same time earn 
an exceptional return on the investment. 

For instance, Bowser Pump, Fort Wayne, Ind., is earning a 
76% return on its Iron Fireman investment. Massengill 
Laboratories, Bristol, Tenn.-Va., is receiving a°39% annual 
return; and its 12 Iron Fireman stokers have given 50 years’ 
combined service at a total service cost of only $29.20. 
Patterson Mills, Roanoke Rapids, N. C., is collecting annual 
cash savings amounting to 87% of its three Iron Fireman 


Powerams, with steam costs cut from 35 cents to 20.8 cents. 


Let us make an Iron Fireman Engineering 
Survey of your plant. We cannot promise you such 
tremendous savings—unless your situation offers similar 
opportunities for improvement. But if you will authorize us 
to make a survey of your steam costs at our own expense, we 
will give you a conservative report showing what Iron 
Fireman can do. We will work in cooperation with your own 
engineer, consulting engineer, or fireman. The survey report 
can be incorporated, if you wish, in your 1940 budget 
recommendations. Send the coupon, and we will do the rest. 








“Iron Fireman 
cut our fuel 
budget 20%" 


... reports 
John K. Voehringer, Jr., 
president, Mock, Jud- 
son, Voehringer Co. 








Greensboro, N. C., mill of Mock, Judson, Voehringer: one of 
the largest and finest ful!-fashioned hosiery mills in the South; 
where three Iron Fireman stokers have operated for 10 years. 





New hosiery mill in Siler City, N. C., where a new Iron Fire- 
man Poweram underfeed stoker is providing low-cost steam. 


In 1929 the Mock, Judson, Voehringer Company 
installed three heavy-duty Iron Fireman stokers 
in its boiler room. These stokers are now entering 
their second decade of operation—piling up fuel 
savings compared with hand-firing, at the rate of 
20% a year. Maintenance cost on all three stokers 
combined, over the entire 10 years, has been only 
$350, reports President Voehringer. He adds 
that with Iron Fireman firing, ““we maintain uni- 
form pressure regardless of steam demands for 
processing work and heating. Boiler room ex- 
pense has been reduced to a minimum through 
the use of lower-cost sizes of coal, reduction in 
tonnage burned, and reduction in labor required.” 

When the affiliated concern, the Siler City 
Hosiery Co., erected a new mill recently, a new 
Iron Fireman Poweram was promptly installed 

. making the fourth Iron Fireman heavy-duty 
stoker operated by Mr. Voehringer. 














Automatic 
Coal Stokers 


IRON FIREMAN MANUFACTURING CO., Portland, Ore.; Cleveland; Toronto. 


Mail to 3219 West 106th Street, Cleveland, Ohio. 
0) See us about making an Iron Fireman 














Engineering Survey of our steam costs. Name 
Send (] Industrial Power Catalog 
(1 Commercial Heating Catalog. Address. 
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HERE'S THE 
LAST WORD 
IN VALVES 








One look at the heavy, husky body of these 
new Fairbanks Bronze Gate Valves, with rein- 
forced ribs at the sides and bottom, and you 
will say “There’s quality!” 

Quality is reflected in every one of the ad- 
vanced, modern features that make these Fair- 
banks Valves such outstanding value. 

All that Fairbanks has learned in more than 
50 years of valve manufacturing has been in- 
corporated in these 


Fairbanks 
New Bronze Valves 


Gate 


Larger, stronger pipe end Hexes . . . large 
bonnet Hex which projects over the bonnet 
threads . . . big clearance between end of 
threads and diaphragm . . . greater length 
of threads . . . reversible wedges . . . rib 
guides in body, and heavy internal ribbing in 
wedge, are but a few of the outstanding fea- 
tures. Similar evidences of quality are ap- 

-—4 parent throughout. 

They’re made in non- 
rising stem, with solid 
tapered wedge; rising 
stem with slip-on solid 
or split wedge. Distrib- 
utors everywhere stock 
these valves. 

Write for our new 
booklet. 


The FAIRBANKS CO. 
399 Lafayette St. New York, N. Y. 
Boston Pittsburgh 
Distributors in Principal Cities 
Factories: 
Binghamton, N. Y. Rome, Ga. 

















ADSCcO U-RING JOINT 


With PACKLESS FLEXIBLE STEEL ELEMENT 





REQUIRES NO MAINTENANCE 


The only packless expansion joint where the expan- 
sion element is under compression when in operation 
and under minimum flexing strain when in service. 

As illustrated above (1) is Expansion Element of 
corrosion resistant steel welded U-Rings forming a 
permanent seal between stationary body and movable 
sleeve (2) Steel Body (3) Movable Sleeve with full, 
unrestricted ering ¢ rough joint (4) Three-point guid- 
ing for the sleeve throughout entire traverse (5) Limit 
Stop (6) Flanged ends for pressures to 300 lbs. or with 
beveled ends for welding.. Available with or without 
anchor base. 

Write for new Bulletin No. 35-50A. 


AMERICAN [DISTRICT STEAM COMPANY 


NORTH TONAWANDA, NY 
IN BUSINESS OVER SIXTY YEARS 














CEnco Burners) 


for all grades of Oil and Gas 


Efficient combustion; increased boiler capac- 
ity; wide flexibility in application; adaptability 
to all grades of fuels; and simplicity in operation, 
are secured by the installation of ENCO BURN- 
ERS. 


Furnished in standard steam and mechanical 
atomizing types, either with or without air regis- 
ters, and for natural or forced draft, or a combina- 
tion of the two. 


The Enco interchangeable oil burner is made 
for mechanical, steam or air atomization in capac- 
ities up to 100,000 pounds of steam per hour. 


An ENCO Oil Atomizer used with any Pulver- 
ized Coal Burner, provides a dual fuel unit, which 
insures against the loss of steam when coal sup- 
ply to burner fails for any reason. 


We have made many installations and would 
be glad to cooperate with those looking for better 
operation and assurance against loss of steam 
output. 


Write for Bulletin OB-37 describing ENCO OIL 
BURNING EQUIPMENT. 


THE ENGINEER COMPANY 


17 Battery Place, New York, N. Y. 
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Exceptianally long life is 
made possible by the great 
mechanical strength of the 
stator-coil insulation. The 
use of insulating varnishes 
and compounds developed 
in the G-E Research Lab- 
oratory, in addition to 
precisely controlled man- 
ufacturing processes, re- 
sults in added years of 
service 


One-piece, die-cast, box- 
type, alloy brush holders 
with adjustable, radial- 
spring pressure give uni- 
form brush contact on 
the collector rings at all 
times. A simple adjust- 
ment of the spring support 
maintains uniform pres- 
sure as the brushes wear 


This deep, sturdy, chan- 
nel-shaped steel frame, 
consisting of a heavy 
wrapper plate firmly se- 
cured by continuous welds 

; to two deep side plates, 

;} assures rigidity and the 
maintenance of a uniform 
air gap under all stresses 
and shocks of normal 
operation 


HESE two General Electric synchronous motors have 

operated for 15 years without costing one cent for 
repairs. This is a demonstration of the fact that G-E syn- 
chronous motors are built to last. Long life is considered in 
every step of motor design—extra years of dependable 
service are literally built into G-E synchronous motors. 


In addition to furnishing a reliable, efficient drive for the 
Electric Ice Company’s compressors, these motors increase 
the total plant power-factor, with a consequent reduction of 
the monthly power bill. Not only has the power-factor been 
improved—with resultant savings—but, in addition, better 
operation of all other electric apparatus is obtained through 
the improved voltage regulation of the electric system. 


Two General Electric synchronous motors direct- 


connected to compressors in the plant of the Electric 
Ice Company, of Ponca City, Oklahoma 





ROMER AIR! RNC ERRESSS. 1 aS 


Gand th 
were stilj in use 


Synchronous motors are the most efficient and reliable 
drives for many constant-speed applications, such as cer- 
tain types of compressors and pumps. General Electric can 
furnish synchronous motors with a wide variety of elec- 
trical and mechanical modifications—and with control to 
match—which will meet your particular conditions of volt- 
age and power-factor. For further information, get in touch 
with our nearest representative, or write General Electric, 
Schenectady, N. Y. 


General Electric Company 
Dept. 6C-201, Schenectady, N. Y. 


Please send me a copy of your new 52-page 
booklet (GEA-1191B) on synchronous motors. 


Company 
Address 





PIPEWRENCH PETE 


Here’s Why STRONG 


Inverted Bucket Traps 
DON’T BALANCE! 





Exclusive “Trigger” Vent Gives 
Sharp, Intermittent Action 





Saves on Production, Steam, Upkeep! 


Now, STRONG gives 
you inverted bucket traps 
with an exclusive “trig- 
ger” action vent that ends 
balancing once and for all! 


Full, intermittent opera- 
tion, plus Anum-Metl 
seats and discs, plus wear- 
proof parts permit us to 
guarantee STRONG traps 
a full year against leakage 
or wear. 


Write for your copy of 
catalog 63-PE12 today! 














SATS: 


Water Will.Flow Up or Down 
Tank Level Will Not —_ 





ALTITUDE GOVERNOR 
Ask for Bulletin 2983 


To keep inlet and outlet under balanced control, so 
that the water level in the tank does not vary, is the 
function of the C-F Altitude Governor. So long as 
tank pressure is less than pump pressure, flow will be 
upward. If tank pressure hecomes greater than pump 
pressure, flow will be reversed and downward move- 
ment will relieve the excess. Full flow in either direc- 
tion is unhindered and the desired level is maintained, 
with resulting economy as well as safety. 








Te CHAPLIN-FULTON MFG.CO, 
CB QO rirrssurcna 





28-40 PENN AVE. 











Here’s The STRONG 
“Trigger” Vent! 





While bucket floats, valve al- 
As bucket 
fills and reaches point of dis- 
charge, it starts to sink, re- 
moving valve from vent. This 
allows large quantity of air to 
escape suddenly, and causes 
bucket to sink to the bottom. 
Assures full, intermittent ac- 


most closes vent. 


tion. 





The Strong, Carlisle & Hammond Co. 


1392 West Third St., 


Cleveland, O. 


STRONG 


STEAM 
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Pee GIALTIES 


Tuconsd 


for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Dise Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 


















Dense without being brit- 
tle—tough, yet resilient, 
Vulcodisec will not swell, 
warp or soften—in fact 
its absorption is less than 
1 per cent. . . That is 
why an old Vulcodisc 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 
the holder. 

Write for descriptive 


bulletin. __ 
HE D. T. WILLIAMS V VALVE co. 


Cincinnati, Ohio 
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MURRAY TYPE “UV MULTI-STAGE TURBINES 
with | 
INTEGRAL REDUCTION GEARS 





MURRAY Type “UV” Multi-Stage Mechanical 
Drive Turbines 

— plus — 
MURRAY Integral Reduction Gears 

— equal — 
the correct answers to your mechanical drive prob- 
lems demanding high efficiency with simple, rugged 
construction and minimum space requirements. 


A complete line of sizes and types is available. 


These modern MURRAY Steam Turbine Drives are 
daily delivering thousands of horsepower where 


225 HP, 5000/1200 RPM, 3-Stage Murray Type “UV” 
Integral Geared Unit with “built-in”? Constant Pressure 
Governor for High Pressure Condensing Pumping 
Service. 


reliability and economy are of utmost importance. 
The following are typical of many actual applica- 
tions: 

Reciprocating Compressors (thru ““V”’ belts) 
Centrifugal Pumps 

Induced Draft Fans 

Forced Draft Fans 

Coal Pulverizers 

Jordan Paper Machines 

Our district representative, or our home office will 
furnish complete information promptly upon your 
request. 


MURRAY IRON WORKS COMPANY, burtineton, iowa. 
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@ A unit heater with 
a cold bottom is a 
unit heater that 
needs a change of 
steam traps—a 
change to Anderson 
Super-Silvertop. The 
change is needed 
because the old trap 
is not removing air 
and condensate from the system. That is why 
the unit is cold—it isn't full of hot, dry steam. 





Anderson Super-Silvertop steam traps keep 
a unit heater bone dry and free of entrained 
air at all times. Over fifty years of steam 
trap manufacturing experience back the 
design of this engineered steam trap. It has 
guided bucket, straight-in-line and built-in 
elbow piping, ease of inspection and exira 
long service life. 


Examine your unit heaters—remember that 
a cold bottom means it's time to change © 
—to Anderson Super-Silvertop. 


THE V. D. ANDERSON COMPANY 
1989 WEST 96TH ST. » CLEVELAND, OHIO 


Super-Silvertop 


STEAM TRAPS 
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ADSORBERS, ODOR 
Connor Engrg. Corp., W. B. 
AIR CLEANERS 
urgess Battery Company 
AIR pte meee tee J 
De Laval Steam Turbine Co. 
Ingersoll-Rand Co. 
orthington Pump & Machy. 
AIR ;JECTORS 
Ingersoll-Rand Co. 
AIR PREHEATERS 
Babcock & Wilcox Company, The 
Combustion Bngry. Co 
Edge Moor Iron orks, Tae. 
Foster Wheeler Corporation 
AIR WASHERS 
American Blower Corp. 
ANTI- CORROSIVE COATINGS 
Dampney Co. of Amer., The 
ANTI-FRICTION METAL 
Magnolia Metal Co. 
ASH ay nye SYSTEMS 
Chain Belt Company 
BAFFLES, BOILER 








ia Meta 
BELT of CONVEY ORS 


Chain it Compa 
BLOWERS. FAN AND 
FURNACE 

De Laval Steam Turbine Co. 

Ingersoll-Rand Co. 
yg ety a 

a: 
BLOWERS, "TURBING 

Elliott Compa 

Moore og Turbine Corp. 

Terry Steam Turhine Co.. The 
BOILER AND TURBINE 

ATINGS 


co. 

Dampney Co. of foe. The 
BOILER 'BLOW-DOW 
SYSTEMS 


Cochrane Corporation 

Elgin Softener Corporation 

Henszey Company 

National laeuieine Corp. 
BOILER COMPOUNDS 

American Sand-Banum Co., Inc 

rborn Chemical Company 

BOILER FEED WATER 
sd | ah fe APPARATUS 
Elgin Softener oo 
Permutit Co., 





gi 

BOILER TUBES 

Babcock & py’ Tube C pe Inc. 
cae Steel Compan: 
OILER WATER TREATMENT 
merican Sand-Banum Co., Inc. 
Buromin Company, The 
Dearborn Chemical Company 
Elgin Softener Corporation 
National Aluminate Corp. 
Permutit Co. 
oot POWER AND 
HEATIN 


Behencke & Wilcox ny 
Combustion Eng’r’g. »_ Inc. 
Edge Moor Tron Wore “Inc. 
Foster Wheeler Corporation 
Murray Tron Works Co. 
Springfield Boiler Company 
Voat Machine Co., Inc., Henry 
Wickes Boiler Co., The 


BOOKS 
McGraw-Hill Book Co., Inc. 
Wiley & Sons, Inc., John 





BUCKET ELEVATORS 
Chain Belt Company 
CEMENT, IRON 
Smooth-On Mfg. Company 
pry gt REFRACTORY, 
ACID PROOF, FURNACE 
AND HIGH TEMPERATURE 
Babcock & Wilcox Company, The 
ohns-Manville 
ellogg ‘Co., The M. W. 
CHAIN WHEELS 
Babbitt Steam Specialty Co. 
CHAIN DRIVES 
Chain Belt Co. 
CHEMICALS, WATER 
TREATING 
Buromin Company, 
Dearborn Commies! J 
Elgin Softener Corporation 
National Aluminate Corp. 
Permutit Co., The 
CHIMNEYS 
American Chimney Corp. 
en COMPOUNDS 
rn Chemical Company 
COAL, ASH Senne AND 
STORAGE EQUIPM 
Chain Belt oat 
COAL CRUSHERS 
American Pulverizer Co. 
COCKS, AIR AND STEAM 
Crane Co. 
pert = Company, & - 
‘airban ny, 
Lunkenheimer ay the 
Nicholson & Co., W. H. 
Williams Valve om “The D. T. 
COLLOIDAL WATER 
TREATMENT 
American Sand-Banum Co., Inc. 
COMBUSTION CONTROL 
SYSTEMS 
Askania Regulator Co. 
Bailey Meter Company 
Cash Company, A. W. 
Engineer Company, The 
General Regulator Co. 
Hagan Corporation 
Hays Corporation, The 
Republic Flow Meters Co. 
COMBUSTION a 
Brown Instrument Co., 
Hays Corporation, . T™ 
Permutit Co., Th 
corer PIPE JOINT 
Sm fg. Company 
CONDENSER s 
Elliott Company 
Foster Wheeler Corporation 
Ingersoll-Rand Co. 
Westinghouse Elec. & Mig. on 
Worthington Pump & Ma 
Corp. 
CONDENSER TUBES 
Bridgeport Brass Co. 
CONTROL EQUIPMENT, 
ELECTRICAL 
General Electric Company 
CEVEL ss LIQUID 


Cash Com 
Same-iaken | "Regulator Co. 


‘Northern Equipment Co. 
CONVEYING SYSTEMS 

Chain Belt Company 
COOLING SYSTEM 
TREATMENT 

American Sand-Banum Co., Ine 
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LADDER WORK 


Stop climbing ladders to 
open and close those 


them with Babbitt 
Sprocket Rims and you 
can control them quickly 
and safely from the floor. 
Babbitt Rims are easily 
attached and low in cost. 
They show real savings 
in time and steam—help 
guard against accidents. 
Now is the time to fit 
your overhead valves 
with Babbitt Rims. Write 
today for further infor- 
mation. 


BABBITT STEAM SPECIALTY CO. 
New Bedford, Mass., U. S. A. 


Babbitt 


“Adjustable 


SPROCKET RIM 
wtth Chain Guide 








Do Away with Dangerous. 


“high-up” valves. Equip © 











MAGNOLIA 
METALS 


Adamant Super-Genuine 
withstands heat and vibration 


You'll save time and money by 
using Adamant for all bearings on 
Diesels, airplane and other internal 
combustion engines. 


This top quality babbitt will not 
crack or check in the bearings. It 
stands high initial heat, strain, im- 
pact and vibration. Practically no 
dross loss. Widely used for con- 
necting rods. 


MAGNOLIA METAL COMPANY 


120 BAYWAY, ELIZABETH, N. J 
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In the remarkable new Simplex Gyrom- 
eter, the gyroscopic force actions long employed in 
compasses and stabilizers have been utilized for the 
first time to measure the flow of fluids. 
Although the mathe- 
matical theory of the 
Simplex Gyrometer is 
somewhat intricate, 
its design is simple 
and its measuring abil- 
ity is extremely posi- 
tive and accurate. It 
can be used with any 
type of primary pres- 
sure producing device 
(Orifice, Venturi tube, 
Nozzle, Pitot) in any 
size of main to totalize 
the flow of any fluid 
varying ‘from water 
and air to steam, gases 
and corrosive liquors. 
May be mounted on 
wall bracket dr on 
panel. 





Send today for copy of 
new descriptive bulletin 
on Simplex Gyrometer. 
It points the way to bet- 
ter metering and worth 
while economies in power 
and industrial plants. 
Just sign and mail the 
coupon. 


Lee 


SIMPLEX VALVE AND METER COMPANY 
6790 Upland St., Philadelphia, Pa. 
Please send me new Bulletin No. 120 


NAME 





COMPANY ......... 





ADDRESS 
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HIRTY thousand strong, they'll be 

at this great exposition. Who? Engi- 
neers, operating and production men, 
and business executives who know that 
their interests demand intimate, up-to- 
the-minute familiarity with everything 
that goes into a heating, ventilating or 
air conditioning installation. Whether 
their work is planning, designing, in- 
stalling, operating or servicing .. . 
whether interested in major equipment, 
accessories, production materials, fuels 
or supplies, here is where they see and 
learn more about these products than 
they could anywhere else in such a short 
time. 
More than three hundred 
\ exhibitors will display 
their new products, make 
demonstrations, answer 
questions, discuss needs, 
solve problems. 


You are cordially invited. Ad- 
mission is by registration. 


INTERNATIONAL HEATING & 
th VENTILATING EXPOSITION 
The Air Conditioning Exposition 


LAKESIDE HALL, CLEVELAND, OHIO 
JAN. 22-26, 1940 


Auspices American Society of Heating & Ventilating Engineers 





INTERNATIONAL HEATING & | 
VENTILATING EXPOSITION 
= Oh 





Management, International Exposition Co. 








COOLING SYSTEMS, 
NOZZLES AND PONDS 
American Blower Corp. 
moc aoe, oo 

aring Company 
Foster Wheeler Co 
Marley Company, 

COPPER PIPING 
Bridgeport Brass Co. 
Scovill Mfg. 

CORROSION PREVENTIVE 
American Sand-Banum Co., Inc. 

COUPLINGS, FLEXIBLE 
American Blower on % 
Nicholson & Co., 

Terry Steam Soopime Co., The 

COUPLINGS. UNION 
Dart Mf; E 


art 4 
DEAERATORS AND 
DEAERATING HEATERS 

Cachrane Corporation 
Elfiott Company 

DECONCENTRATORS 
Elgin Softener Corporation 

DESU PERHEATERS 
Northern Equipment Co. 

DIESEL ENGINES 
Worthington Pump & Machy 
Corp: 

DUST COLLECTORS 
American Blower Corp. 
Prat-Daniel Corp. 

ag ries og ERS 

Babcock & Wilcox Co. 

} ace ne ll Eng’r We ey * hes. 

] Moor Iron Works, Inc. 

Foster Wheeler Corporation 

TORS 


‘icc 





Elliott Company 
Westinghouse Elec. & Mig. Co 
a Pump & Machy. 


‘orp. 

ELECTRICAL SUPPLIES 
meral Electric Company 

ELECTRICAL WIRE AND 

CABLES 


General woos + aed 
ay ig OIL, GAS 
GASOL 
Penal head Co. 
Worthington Pump & Machy. 


Corp. 
ENGINES PUMPING 

Murray Tron Works Co. 
ENGINES, STEAM 

Elliott Company 

Murray Iron Works Co. 
gine & Mach. Co. 
ENGINE STOPS 

Strong, Carlisle & Hammond Co., 
EVAPORATORS 

one Wheeler Seemann 
FANS, a ND 


VENT 

American Blower Corp. 
FEED Es HEATERS 
AND PUR RS 
Cochrane Guscoretion 
Elliott Company 
foster Wheeler Corporation 
Stickle Steam Specialties Co. 
Worthington Pump & Machy. 


Corp. 

FEED WATER TREATMENT 
American Sand-Banum Co. 
— le ee we The 

Company 
Elgin ~oo Corporation 
National Aluminate Corporation 
Permutit Co., The 

FILTERS, AIR 
Connor Engrg. Corp., W. B. 

FILTERS, O1L REMOVING 
Elgin Softener Corporation 

FILTERS. WATER 
Elgin Softener Corporation 
Permutit Co., The 

FIRE BRICK AND CEMENT 
Bahcock & Wilcox Co., The 
Tohna- Manville 

FIRE HYDRANTS 
Kennedv Valve Mfe. Company 

—- FLANGE AND 


Crane Co. 

Dart Mfg. Co., E. M. 

Grinnell Company. Tne. 
Kellogg Co.. The M W. 
Kennedy Valve Vie. Company 
Midwest Piping & Supply Co.. 





Taylor Forge & Pipe Wks. 
Tube Turns, Incorporated 
Vogt Machine Co., Inc., Henry 
FITTINGS, WELDIN G’ 
Ketoes Co. The os w. 
idwest Pipin upply Co., 
Taylor Forge pa Pipe Wis. 
Tube Turns, Incorporated 
Vogt Machine Co., Inc., Henry 
FLAT GAUGES 
Ernst Water Column & Gage Co 
FLOATS 
Ernst Water Column & Gage Co. 
Nicholson _& Co., W. 
Reliance Gauge Column Co. 
FLOW METERS 
Bailey Meter Company 
Brown Instrument Co., The 
ae Corporation 
Republic Flow Meters Co. 
FLUE CLEANERS 
Bayer Company, i 
Chesterton Co.. 
FURNACE FIRE ‘OBSERVERS 
Springfield Boiler Company 
FURNACE LINING BRICKS 
Babcock & Wilcox Company, The 
GASKETS 
Belmont Pkg. & Rubber Co. 
Chesterton A.W. 
Garlock Packing Company 
Johns-Manville 
Kellogg Co.. The M. W. 
Smooth-On Mfg. Co. 
GAUGE COCKS 
Chaplin-Fulton Mfg. Co. 
Reliance Gauge Column Co. 
GAUGE GLASS GASKETS, 
HIGH TEMPERATURE 
Ernst Water Column & Gage Co. 
GAUGE ae gtr 
Chesterton Co., A. 
Corning Glass Works 
Ernst ~~ geo & Gage Co. 
Jenkins B 
oor DRAFT, LIQUID 


ARalley Meter Company 
Brown Instrument Co., 
Hays Corporation, The 
Republic jw Meters Co. 
GAUGES. RECORDING, 
PRESSURE 
Mason-Neilan Regulator Co. 
GAUGES. WATER 
Ernst Water Column & Gage Co. 
Lunkenheimer Co., The 
Reliance Gauge Column Co. 
Yarnall-Waring Company 
GEARS, REDUCTION 
De Laval Steam Kong 5 > 
omg Steam Te ag ng = 
erry Steam — ine 
Westinghouse E' = Sa to. 
GENERATING SErs 
Moore Steam Turbine Corp. 
— Iron Works 
erry Steam Turbine Co., The 
Tee Engine & es Co. 
Westinghouse Elec. & Mfg. Co. 
GENERATORS, ELECTRIC 


General Electric Company 

Moore Steam Turbine Corp. 

Murray Iron Works 

Terry Steam Turbine Co., The 

Troy Engine & Mach. Co. 
GOVERNORS, PUMP 

Atlas Valve Co: —~. 

Cash Company, 
Chaplin-Fulton Mfg. Co., The 
Davis Regulator Co. 
d’Este Co., Julian 
Mason-Neilan Regulator Co. 
Northern Equipment * ceaaind 
Sauires Co., The C. 
Westinghouse Elec 7 eg 

GRATES AND D GRATE BARS 
Flynn & Em Co. 
GREASE, LUBRICATING 
| ver if Refneng C Company 
ure 
Shell Union Oil Corporation 
Standard Oil Co. of California 
quaeet Oil Co. (Indiana) 
Texas Company, The 
7 ide : Water Associated Oil 
Company 
HEATERS, AIR 
Prat-Daniel Corp. 
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When STATION OPERATORS talk 


WR 


THEY WILL AGREE THAT IT IS 
THE PIONEER TURBINE OIL 
used in the largest units (160,000k.w.) 
...in the Smallest units, and the 
Newest or Oldest types... ANY MAKE! 


They will tell of TURBOIL in their 
systems, without discard, and with 
only normal makeup, for over 25 
years... as easily as that! 





TURBINE 
TURBOIL is ECONOMICAL LUBRICATION 


IT IS PROVEN.... 


BorNE SCRYMSER COMPANY 


ESTABLISHED 1874 
17 BATTERY PLACE NEW YORK 

















Any 
Chimney Problems ? 


Take advantage of the 30 years’ suc- 
cessful experience of this company in 
solving your chimney problems. Our 
work also includes Boiler Settings, 
Linings for Steel Stacks, Repairs and 
Extensions of chimneys. No obliga- 
tion for sketch and cost estimate. 
Write us today! 





American Chimney Corporation 


147 Fourth Avenue, New York, N. Y. 
Boston Cleveland Philadelphia Detroit 








D'ESTE STEAM PRESSURE REDUCING VALVES 


were specified for the larg- 
est buildings in the country 
—Investigate. 


Est. 1870 Write for Bulletin 135. 


JULIAN D’ESTE COMPANY 


6 Spice Street 
(Charlestown Dist.) Boston, Mass. 
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PROTECT 


AGAINST THE DANGERS 
AND EXPENSE OF IMPROPER 
COOLING WATER TEMPERATURES 


with a MARLEY 


MECHANICAL DRAFT 


COOLING TOWER 








Wide experience por 
ing water cooling 
problems for plants 
large and small in all 
types of industries— [ji 
plus the completeness 
and standardization of 
the Marley line—en- 
able Marley's veteran | 
engineers to furnish for | 

each individual instal- 
lation, equipment most | 
efficient and economi- 
cal for the service. It 
will pay YOU to con- 
sult the pioneer and 
aia - MAREE 7 






















INFORM YOURSELF FREE on this subject so 
important to sound, economical plant operation by 
mailing this coupon today. ig, 

Send big attractive new booklets fully illustrating and 
describing advantages, applications and features of 
mechanical draft water cooling equipment. 


The MARLEY Company 


Fairfax and Marley Roads; Kansas City, Konsas 
Sales Offices or Agents in Principal Cities 
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There are plenty of sound reasons for Dart’s 
Dart bodies 
and nuts, for example, are made from high test, air 


ability to “take it” in tough service. 


furnace malleable iron, carefully selected for its 
resistance to stretch and distortion. This means 
extra resistance to pipe strains, prevents scored 
threads, insures tight joints repeatedly. . . . Sowhen 
operating conditions are tough, standardize on Darts. 
Send for one to try. 





E. M. DART MFG. CO., PROVIDENCE, R. I. 


Sales Agents: The Fairbanks Company, New York, and all branches 
™ Factory: Dart Union Company, Ltd.,’ Toronto, Canada 
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ueet EXCHANGERS 
Edge e Moor Iron Works, Inc. 
Kellogg Co., The M. W. 
Marle Company, The 
Vogt Machine Co.. Inc., Henry 
HEATING & VENTILATING 
EXPOSITION 
Heating & Ventilating Exposi- 
tion, 6th International 
OISTS 


American Eng’r’g. Co. 
ICE MAKING AND 
ice 
MACHINER 
Vogt Machine Co., Inc., Henry 
) gg, on Pum x Machy. 
arbondale 
mi MINATORS, 
GAUGE GLASS 
Ernst sd Column & Gage Co. 
INSTRUMENTS, 
ELECTRICAL 
General Electric Company 
INSULATION, HEAT 
Johns-Manville 
INSULATING MATERIAL 
General Electric Company 
JOINTS, EXPANSION 
American District Steam Co. 
Yarnall-Waring Company 
SS c 
orne Scrymser Co. 
Gulf Refining Company 
Pure Oil Co., The 
Shell Oil Co., Inc. 
tandard Oil Co. of California 
Oil Co. (Indiana) 
Texas Company, The 
Tide Water Associated a Co. 
LUBRICATING PAST 
Garlock Packing Co., The 
LUBRICATORS 
Lunkenheimer Co., The 
Manzel Brothers Company 
Powell Co. 
Williams walve Co. The D. T. 
A RAFT 











Sa) 








= | 


er Corp. 
METERS, AIR AND GAS 
Bailey Meter Company 
Republic Flow Meters Co. 
METERS, BOILER 
Bailey Meter Company 
Brown Instrument Co., The 
Hays Corporation, The 
Republic Flow Meters Co. 
a ae oy a 
jailey Meter pan 
Northern Equipment €o. 
METERS, WATER AND 
STEAM 
American District Steam Co. 
a Meter Company 
Brown Instrument Co., The 
Cochrane een 
Hensz 
Republic eit _ Co. 
Simplex Valve & Meter Co. 
MONEL METAL RINGS, 
RODS. CASTINGS. FORGINGS, 
TUBINGS. SHEETS, WIRE 
AND WIRE CLOTH 
International Nickel Co., Inc., The 
MOTORS 
General Electric Company 
UFFLERS Elec. & Mfg. Co. 


a 
mpany 
NOZZLES. FOR ALL 
PURPOSES 
Chain Belt Company 
Connor Engrg. Corp. W. B. 
Marley Company, The 
Yarnall-Waring oe 
NOZZLES, BOIL 
Taylor Forge & Fire Wk 
OIL AND GREASE CUPS. 
Lunkenheimer Co., Se 
Powell Co., The 
Williams Valve Peg e D. T. 
OIL BURNING EQUIPMENT 
En war a 
oe Sa 0 er a 
Gulf oF heluing Comping 
Pure Oil Co. 4 
Shell Oil Co., 
Standard ps4 ca of California 
il Co. ee 
‘exas Company, Th 
The Water Aecoclated Oil Co. 


ons, Fuel. Ce. 
orne Scrymser 
Gulf Refining Company 
Pure Oil Co., The 
Shell Oil Co., Inc. 
Standard Oil Co. of California 
Standard Oil = —) 
Texas Compan 
Tide Water Astociated Oil Co. 
oma. a 
e Scrymser 
Gulf Refining Coapeny 
Pure The 
Shell Union Oil Corporation 
Standard Oil Co. of California 
Standard Oil Co. (Indiana) 
Texas Company, The 
Tide Water yl Oil Co. 
OIL PUMPING AND 
HEATING EQUIPMENT 
Engineer Company, The 
OIL TANK 
Manzel Brothers Company 
PACKING, ASBESTOS, FLAX 
AND METALLIC 
Belmont Pkg. & Rubber Co. 
Conneaut Packing Co. 
Chesterton Co., Wp 
Garlock Packing . 
Johns-Manville 
PACKING, METALLIC, FOR 
CONDENSER TUBES 
Belmont Pkg. & Rubber Co. 
Garlock Pac’ ing Co., The 
PACKING, PISTON AND 
ROD, VALVE STEM 
Belmont Pkg. & Rubber Co. 
Chesterton Co., A. W. 
Combination "Same Valve Co. 
Conneaut Packing 
Garlock Packing Co. The 
Johns-Manville 
ceca. SHEET, VALVE. 


- a Aig & % 7a Co. 
———, -e 
mneau 
Garlock Packing to. The 
enkins Bros. 
ohns-Manville 
PAINT, ANTL CORROSIVE, 
METAL, PROTECTIVE, 
STEEL "eR OTRVATIVE & 
sy ny ig 
ampney 
PIPE COILS AND BENDS 
Edge Moor Iron Works, Tac. 
Grinnell Company, 
Kellogg Co., The 
Midwest Piping & Supply Co., 











to et 





Henny & iping & Co. 
Ovi 

Taylor, —— & Pipe Wks. 
Vogt Machine Co., Inc., Henry 


PIPE COVERING 
American District Steam Co. 
Johns-Manville 
PIPE SAVERS 
Sarco Company, Inc. 
PIPE SUPPORTS, Guiness 
American District aula 
G ell Company. Inc. 
PIPE, SPIRAL WELDED 
Taylor Forge & Pipe Wks. 
PIPE, WROUGHT STEEL 
Pittsburgh Steel Company 
piszee. ene. 
B 
Pane Mo Moor Iron Works, Inc. 
Grinnell Company, Inc. 
Pittsburgh Steel aii 
Kellogg Co., 
Midwest rae 
Taylor Forge 
POWER phen Shy 
MOC Balt Company 
pan 
Worthington Pump & Machy 


i ply Co., 


ROTECTIVE coats 
. Dampney Amer.,. The 


PULVERIZED FUEL 
UIPMENT 


‘combustion ears, Co. Inc. 
Foster Wheel rporation 
PULVERIZERS 
American Pul 


Co. 
PUM PRIMING SyeTeNs 
le Laval Steam Turbine Co. 


POWER PLANT ENGINEERING 

















13 Years of PROTECTING! 


Since 1926 Sand-Banum has been keeping boilers and 
engines entirely free of scale and corrosion. It is “old in 
the sense that it has been proven under all conditions. And 
it is "new" in the sense that it is "The Modern Way". 


Hundreds of power plants in every section of the United 
States, Canada, Cuba, So. America, Java, Sumatra and 
Bahrein Isles depend upon this pure colloidal concentrate 
to maintain boiler and engine efficiency. They know it 
"does a better job" regardless of the operating conditions 
or the nature of the water used. They welcome its sim- 
plicity and convenience. Just think—it comes in |6-ounce 
cans—ready to use. And each can safely protects a 250 
Hp. boiler for a month! 


BC SK : 








Yet, you don't have to take our—or their—word for it. 
“The Merely TEST IT IN YOUR OWN EQUIPMENT for 30, 60 
tng a or 90 days. Then if you are not satisfied—YOU PAY US 

Treatment”’ NOTHING! Write us today and arrange to know the 


"Safe Way To Save"— 
AMERICAN SAND-BANUM COMPANY, Inc. 


9 ROCKEFELLER PLAZA, Dept. 2305 Agencies In principal cities NEW YORK, N. Y. 

























Se ie Henszey Continuous 
Blowdown Systems 
t 
W hy tolera . have solved the above problems for others. 
c SCALE And it can do it for you! 


Write today for the complete story of how 
* PRIMING this system continuously and automatically 
r0 MING draws off the trouble-making boiler water im- 

eS 


R purities at a rate that keeps the boiler water 
OVE 

oe CARRY-0 

a? 7 


concentration at a predetermined proper de- 
gree. All this can be accomplished without 
the heat loss of ordinary intermittent blow- 
down. 


HENSZEY COMPANY 


wenszey comrany CUIRYARD 
IMO delivers the oil 


The delivery is uniform, like a piston 
moving continuously in one direction. 
The De Laval-IMO pump has no re- 
ciprocating parts, no timing gears and 
can be run at electric motor or 
turbine speeds. 


Ask for Catalog 1-49 


DE LAVAL STEAM TURBINE CO. . . TRENTON,N. J. 
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roccene sone TRE 





SEAMLESS 















































UNIFORMLY FULL 
PIPE THICKNESS 

















SELECTIVE, UNIFORM 
REINFORCEMENT 


TANGENTS 


MACHINE TOOL 
PEVELLED 





Insist upon 
the welding fittings 


ENDS MARKED 
IN QUARTERS 


that alone combine 
these eight features. 


,TAYLOR FORGE 


Seamless Pipe Fittings for Welding 
% Trade Mark Registered 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: 
Chicago, P. O. Box 485 
New York Office: 50 Church Street 


OQ 


oO A FULL LINE 
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PUMPS, BOILER FEED 
De Laval Steam Turbine Co. 
Ingersoll-Rand Co. 
arren Steam Pum) — Co., Inc. 
Worthington Pump & Machy. 


PUMPS, c CENTRIFUGAL 


De ey Am Turbine Co. 
Ingersoll-Rand Co. 

Warren Steam Pump Co., Inc. 
ee Pump & Machy. 


PUMPS, ELEVATOR, FIRE 

AND GENERAL SERVICE 
We Laval Steam Turbine Co. 
Warren Steam Pump Co., Inc. 
Worthington Pump & Machy. 


vube, SSBRAULIC 

RESSU 

Connor . Corp., W. B. 

Warren Stcam Pump Co., inc. 

PUMPS, OIL 

Connor Engrg. Corp., W. B. 

De Laval Steam Lurbine Co. 

Engineer Company, wl 

Manze! Brothers 

PUMPS, POWER, ELECTRIC 
arren Steam Pump Co., Inc. 

— Pump & Machy. 


PUMPS, TURBINE 
Warren Steam Pump Co., Inc 


Worthington Pump & Machy. 


Corp. 
PU MPS, VACUUM 
saprael ae Co. 
Warren Steam Pump Co., Inc. 


Worthington Pump & Machy. 


Corp. 

PUMPS, WATERWORKS 
Warren Steam Pump Co., Inc. 
} gama Pump & Machy 


rp. 
PURIFIERS, BOILER FEED 
_ Elgin Softener Corporation 
’ Permutit Co., The 
PURIFIERS, STEAM 
Hagan Corporation 
Marley Company, The 
PYROMETERS 
Bailey Meter Co. 
Brown Instrument Co., The 
RECORDING fod dy il 
Mason-Neilan — lator Co. 
Sarco Company, The 
Simplex Valve & Meter Co. 
R EF KACTORIES 
* Johns-Manville 
REFRACTORY PATCHING 


Kellogg Co., The M. W. 
REFRIGERATION, WATER 
VAPOR, FOR AIR CONDI- 
TIONING 
REGULATORS, DAMPER 

Askania Regulator Co. 

Atlas Valve Company 

Cash Company, A. W. 

d’Este Company, Julian 

+ meray Regulator Co. 

Hagan Corporation 

Hays Corporation, The 

Mason-Neilam Regulator Co. 

Republic Flow Meters Co. 
REGULATORS. bi. ENGINE 

Askania Regulator 

Atlas Valve Company 

d’Este Company, Julian 

General Regulator Co. 
REGULATORS, FEED WATER 

Atlas Valve Company 
Bailey Meter Company 
Chaplin-Fulton Mfg. Company 
Northern Equipment Company 
Republic Flow Meters Co. 
Sarco Company, Inc. 
Squires Company, The C. E. 


REGULATORS. PRESSURE 


Askania Regulator Co. 

Atlas Valve Compan 

Cash Company, A. W. 
Chaplin Faltcs Mfg. Co., The 
Da ‘Reguleter Co. 


d’Este Co., Julian 
General Regulator Co. 


agan Corporation 
Mason-Neilan ‘Regulator Co. 
Northern Equipment Company 


phd zeae 
Ov 


Republic Flow ——" Co. 

Sarco Company, 

Squires Co., The 

Strong, Carlisle AS ‘ Co. 
REGULATORS, 
TEMPERATURE 

Askania Regulator Co. 

Auas Valve Company 

d'Este Co., Julian 

General Regulator Co. 

Mason-Netlam Regulator Co. 

Sarco Company, Inc. 

Taylor Instrument Cos 
RUST PREVENTIVES 

Dearborn Chemical Company 
SCALE REMOVERS. 
MECHANICAL 

Elliott Co. 


SCALE REMOVING 
COMPOUNDS 
Wearborn Chemical Company 
SEPARATORS AND 
EXTRACTORS 
Cochrane Corporation 
¢ Este Co., Julian 
Hagan Corporation 
ee Company, a 
Nicholson & Co... W H 
Stickle Steam Specialties Co. 
Strong, Carlisle & Hammond Co.. 
Williams Valve Co., The D. T.. 
3ILENCERS 
Burgess Battery Company 
SODIUM ALUMINATE 
Dearborn Chemical Company 
National Aluminate Corporation 
SOOT BLOWERS 
Raver Comnanv The 
ad — 
EQUIP soa 
Marley ‘ompany, The 
Varnall-Waring Company 
SPRINKLERS 
Grinnell Camnanv, Inc. 
SPROCKET RIMS _ 
Babbitt Steam Specialty Co. 
TACKS 


Prat- Daniel Corp. 

STEAM TRAPS 
American District Steam Co. 
Armstrong Machine Works 
Cochrane Corporation 
Connor Engrg. Corp., W. B. 
Crane 
Davis Regulator Co. 
d’Este Co., Julian 
Golden-Anderson Valve Spec. Co 
Nicholson & Co., H. 

arco 5 Con the C ‘ine 


Squires Co. 
tickle Steam S sidithee Co. 
trong, Carlisle = “aN £ ve 





Nilliams be Co. al e D. T 


Vv: og 
SKERS, MECHA Cog 
eee AND GRATE 

yer rex En 


ne. Comper: 
Babcock & Foe 


Combystion en. et 
ee Stoker Company 

—— & —- hang’ 

Iron Fireman Mfg. Co. 
Westinghouse me & Mfg. Co. 
American Engrg. Camoeey 
Combustion Engrg. Co., Inc. 
Detroit Stoker Company 


Iron Fireman Mfg. Co. 
Westinghouse Elec. & Mig. Co. 


STRAINERS 


Brassert & Co., H. A. 

Cash Company, A. W 

Davis Regulator Co 
Mason-Neilan Regulator Co 
Nicholson & Co., 

Stickle Steam Specialties Co 
Sarco Company, 

Strong Carlisle & Tenens Co., 


SUPERHEATERS, STEAM 
Babcock & Wil 


cox Co., 
Combustion Engrg. Co., Inc. 
Edge Moor Iron Works, Inc. 
Foster Wheeler Corporation 
Marley Company. The 





SWITCHROARDS 
Genera 


lectric Company 


TACHOMETER 8 
Brown 
TANKS 


nstrument Co., The 
Edge Moor Iron Works, Tne. 
Kellogg M. 
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Reliance EYE- HYER 





assures you safe, convenient, 
accurate water level reading 


down at eye level 


YE-HYE’s A-B-C simplicity gives you 
confidence in its dependability. Only 
three easy-to-install elements: 

“A”— the Unitemp at the boiler drum 
assures EYE-HYE’s accuracy under all 
conditions. . .““B”— you bring two lines 
of tubing down around girders, corners, 
ome oe your o erating floor at eye 

vel... And “C”— EYE-HYE 

itself is simply aU” tube dif- : 
ferential pressure gage, with f 
special green indicating fluid 
illuminated for quick error- 
proof reading. 
EYE-HYE is dependable, easy to in- 
stall,practically no upkeep expense. 
Hundreds now used in power 
plants, both praskoaeey and marine. 

Install EYE-HYE on each boiler 
to avoid dangerous accidents and 
costly plant shut-downs. Write to- 
day for ? Bulletin 382. 

The Reliance Gauge Column Co. 
5902 Carnegie Ave @ Cleveland, Ohio 


Reliance 


























BAYER 
SOOT CLEANERS 


CATALOGUE SENT ON REQUEST 


4031 CHOUT . 
THE BAYER C0." sr tous 














a 8 


Type AU 





For draining Unit 
Heaters, Pipe Coils, Type B 
Kettles, Dryers, Water Heaters, Laundry 
and Kitchen Equipment. 

Non-Air Binding, Non-Freezing, All Pressures 


Sheree Sey el et 
and Weig a i 
and 4 Way Valves, ete, Se ee eee 


W. H. NICHOLSON & CO. 


Type C 160 OREGON S$T., WILKES-BARRE, PA. 




















PROTECTION .. . . plus 


EFFICIENT SERVICE 
WITH 


GOLDEN - ANDERSON 


AUTOMATIC VALVES 


Triple Acting Non - Return 
Valves assure complete Life 
and Property Safety by stop- 
ping steam flow in either di- 
rection, due to boiler rupture 
or pipe line break. Largest 
representative. industries 
adopt these valves exclu- 
sively due to their proven 
merits for over 30 years. 





Triple Acting 


Engine Stop and Combined Throttle 
Valve prevents fly-wheel explosions, 
etc. Governed automaticaly by me- 
chanical or electrical trip. Also hand 
operated and furnished in Angle or 
Globe patterns. 





Engine Stop 


Constant pressure control without 
wire - drawing effect assured with 
these specially designed steam re- 
ducing valves. Cushioning prevents 
pounding or chattering on varying 
steam flows. Available for high or 
low pressure service. 





Steam Reducing 


The — Self-Contained Float Control 
valves are especially desirable for 
feed water heaters and maintain a 
constant water level. Furnished for 
hot or cold water make-up service in 
Angle or Globe patterns. 





Float Control 


Storage water control in tanks, 
standpipes or reservoirs is de- 
pendable with Altitude Control 
valves—the valves which for 
years established their invincible 
superiority. Air and water cush- 
ioning and no metal contacts 
accord a lifetime of efficient 
service. 


GOLDEN -ANDERSON VALVE SPEC. CO. 


1316 FULTON BLDG. 
PITTSBURGH PENNA. 


Altitude Control 
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Here is simplicity and ac- 
curacy—the Askania Ratio 
Regulator for the propor- 
tioning of two gases. A 
typical layout for a stoker- 
fired boiler is diagrammed 
above. 


What is it worth tobe CERTAIN? 


The obvious fact that indifferent regula- 
tion is worse than none, is bringing more 
and more attention to Askania control— 
control that not only is accurate, but stays 
accurate. 

The heart of Askania Regulation is the 
jet pipe principle—a principle so simple, so 
versatile, that it must work right. The most 
elaborate Askania System of Control is 
simply a repetition or unification of these 
inherently trouble-free and almost incred- 
ibly accurate jet-pipe units. As a result, 
an Askania System as elaborate as that 
diagrammed above is just as dependable 
as a single unit controlling furnace pressure. 

Ask for a complete description of this 
versatile system—and then ask yourself, 


"what other system’ of control offers so 


much?" 


@ Askania Regulation covers all phases of auto- 
matic combustion control—control of furnace pres- 
sure, proportioning air and fuel (oil, gas or coal) 
to meet any requirements or conditions. It is also 
the ideal automatic control for any measurable 
process in steel plants, chemical plants, gas plants, 
and almost countless other applications. 





ASKANIA REGULATOR CO. 
1601 S. Michigan Avenue, Chicago 





Mind 
CHICAGO 


If it can be measured 
—we can control it 
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THERMOMETERS, DIAL 
Sarco pany, inc. 
RECORDING, INDICATING 
Brown Instrument The 
Mason-Neilan Regulator Co. 
TILE CONDUIT, FOR 
STEAM LINE 
American District Steam Co. 
TOOLS 
Snap-On Tools Corporation 
TOOLS, PNEUMATIC 
Ingersoll-Rand Co. 
TRAPS, COMPRESSE 
Ta Cutia SSED AIR, 


Frocerearaly 

rmstron i 

Nicholson & Co., W. he 
Sarco Company, Inc. 
Stickle Steam Specialties Co. 

“ oan Carlisle & Hammond Co. 
APS, STEAM, RADI 

AND RETURN on 
American District Steam Co. 
Armstrong Machine Worke 


; pecialties Co. 
Srong, Carlisle & cnet 


0., The 
Yarnall-Wariag Company 
TUBE CLEANERS, BOILER 
AND CONDENSER 
Elliott Company ~ 
ba ws od . Ce 
ridgeport Brass . 
Pittsburgh Steel Com 
Scovill Mfg. Co. sind 
TUBING, SEAMLESS STEEL 
Pittsburgh Steel Company 
TURBINES, STEAM 
De Laval Steam Turbine Co. 
Elliott Company 
General Electric Company 
Moore Steam Turbine Corp. 
Murray Iron Works Co. 

Terry Steam Turbine Co., The 
waa Elec. & Mig. Ca. 
ERGROUND HEATI 
SYSTEMS - 
American District Steam Co. 

Johns- Manville 
UNIONS 

Crane Co. 

Dart i Co., E. M. 

Edward Valve & Mfg. Co., Inc. 
UNIT HEATERS 

American Blower Corp. 

Golden-Anderson Valve Spec. Co. 

Grinnell Co., Inc. 

Murray Iron Wks. Co. 
"ALTE BEE 

ombination Pump Valve Co. 
Garlock Poctinn Comes 
arlo ackin mpan: 

Jenkias Bros. . saad 
VALVES, ACID 

Everlasting Valve Co. 
VALVES, AIR OPERATED 

Everlasting Valve Co. 
VALVES, ANGLE 

Everlasting Valve Co. 
VALVES, ALTITUDE 

Golden-Anderson Valve Spec. Co. 

Simplex Valve & Meter Co. 


VALVES, AUTOMATIC 
CUT-OFF 
Golten-Anderies Valve Specialty 


‘0. 
Northern Equipment Company 
VALVES, AUTOMATIC STOP 

AND CHECK 
Davis pegdater Co. 
Edward Valve & Mfg. Co., Inc. 
Foster Engrg. Co. 
Powell Co., The Wm. 
VALVES, BACK PRESSURE 
Davis Regulator Co. 
Stickle Steam Specialties Co. 
VALVES, BLOW-OFF 
‘Chapman Valve Mfg. Co., The 
Cochrane Corporation 
Crane Co. 
Edward Valve & Mfg. Co., Inc. 
Everlasting Valve Co. 





Fairbanks Company, The 
Jenkins Bros. 

Powell Co., The Wm. eee 
Reading-Pratt_& Cady Division 
of American Chain & Cable Co., 


Inc. 
Yarnall-Waring Company 
VALVES, CHECK 
Chapman Valve Mfg. Co., The 
Combination Pump Valve Co. 
e Co. 
Edward Valve & Mig. Co.. Ino. 
Fairbanks Company, e 
Golden-Anderson Valve Spec. Co. 
fenkius Bros. 
Kennedy Valve Big, Compeny 
Lunkenheimer Co. e 
Reading. Pr ey dy Division 
J or a 1V) 
t iain Chain & Cable Co., 


Inc. 
Vogt Machine Co., Inc., H 
Williams Valve Co., The D.T. 

VALVES, ELECTRICALLY 
OPERATED 
Brown Instrument Co., The 
Davis Regulator Co. 
Everlasting Valve Co. 
Fairbanks Company, The 
Northern Equipment Company 
sere a Pratt & Caly Division 
eading-Prat ady Di 
of American Chain & Cable Co., 
Inc. 
VALVES, FLOAT 
Atlas Valve Com: am 
Cash Company, le 
Davis Regulator Co... 
d’Este Company, Julian 
VALVES, GAS 
Everlasting Valve Co. 
VALVES, GATE AND GLOBE 
Chapman Valve Mfg. Co., The 
Crane Co. 
Edward Valve & Mfg. Co., Inc. 
Everlasting Valve Co. 
Fairbanks Company, The 
Grinnell Company, Ine. 
jenkins Bros. 
Kennedy Valve Mfg. Company 
Lunkenheimer Co., The 
rin Rata Cty Divi 
Reading-Pra ‘ady Division 
of American Chain & Cable Co., 


ne. 
Strong, Carlisle & Hammond Co. 
vou Machine Co., Inc., Henry 
Williams Valve Co., The D. T. 
bir & eypeen 
mpany, A. W. 
Chaparen Valve Mfg. Co., The 
Le wile & . Co., Inc., 
‘airbanks Company, The 
Kennedy Valve Mig. Company 
Powell Co., The Wm. ee 
Reading-Pratt & Cady Division 
of American Chain & Cable Co., 


Inc. 
Vogt Machine Co., Inc., Henry 











‘VALVES, LEVER BALANCED 


Cash Company, A. W. 
VALVES, NON-RETURN 
Davis Re tor Co. 
Edward Valve & Mfg. Co., Inc. 
Golden-Anderson Valve Spec. Co. 
Powell Co., The Wm. 
VALVES, OIL FIRING 
Everlasting Valve Co. 
VALVES, PISTON 
OPERATED 
Everlasting Valve Co, 
VALVES, PLUG 
Fairbanks Company, The 
Jenkins Bros. oe 
Reading-Pratt & Cady Division 
# American Chain & Cable Co., 
ne. 


VALVES, POP SAFETY 
Crane Co. 
Lunkenheimer Co., The 
Reading-Pratt & Cady Division 
¢ American Chain & Cable Co., 
nec. 
VALVES, PUMP 
Chapman Valve Mfg. Co., The 
Combination Pump Valve Co. 
mpany 





Garlock Packing 
Jenkins Bros. 
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SMOOTH-ON REPAIRS 


WHY WE that save much money! 
BELONG 


To The 
ASSOCIATED BUSINESS at 
PAPERS, Inc. | |seou || 




































































P 4 ee 2 eae 
OR the same basic reasons that you join oD atching eracked 
F associations to further your business interests, res ta iii rannattings 
POWER PLANT ENGINEERING is an active pressure parts 
member of The A. B. P.—a group of outstand- , 


ing business papers pledged to uphold the 
highest editorial, journalistic and publishing 
standards. Scan just the first four of the ten | 

Standards of Practice to which each A. B. P. er 


























member must adhere. Sao 
Standards of Practice of i aes 8 
the A. B. P. ‘Tiehton sida oc 
g oe > ne Sealing porous spots 


1. To consider, first, the interests of the subscriber. 













2. To subscribe to and work for truth and honesty in all SMOOTH-ON 


| if 
NM 


° 
FANON 












- 
departments. a) 
3. To eliminate, in so far as possible, his personal opinions et | | 1] [YH 
from his news columns, but to be a leader of thought is e el 
in his editorial columns, and to make his criticisms Stopping oe. ee bolts and 


constructive. 








4. To refuse to publish "puffs", free reading notices or 
paid "write-ups"; to keep his reading columns inde- 
pendent of advertising considerations, and to measure 
all news by this standard: "Is it real news?". 


~~ Repairing blow- 
out without dis- 
assembling 














Right there you get the key to the essentials : 

that make A. B. P. publications so outstanding. denges “— 
In order to afford the kind of editorial job that 

you want, all business papers need advertising Dozens more explained 
revenue. A, B. P. publications become good . 

advertising media by the simple method of in the Smooth-On Handbook 
becoming first an abundant money's worth to The tastructions, wethidg Glegrame ant thsigid abslee tn fe beskin 
subscribers. Advertisers who offer to buy space are a reliable guide in picking out the right Smooth-On composition and 
just to get a product plugged editorially are application method to do well any repair job that you are apt to encounter 


—and by using Smooth-On you will save time, avoid much hard work, 


not wanted. If the product Is of genuine interest and get defective or damaged parts back into service at very low cost. 


to our readers, our editors will mention it Judicious use of Smooth-On will reduce annual maintenance expense 

anyway. if you have this Smooth-On Repair Handbook handy and take advantage 
Obviously, such a policy makes it easy for ca 

you to do your shopping in POWER PLANT 


E . = - i -lb. 
ENGINEERING. You know that our advertisers ee ane 
are in it only because they consider its pages SMOOTH-ON | supply house or from us. 


a reliable market place. HANDBOOK 


SMOOTH-ON MFG. CO., Dept. 31 
570 Communipaw Av., Jersey City, N. J. 


Please send SMOOTH-ON HANDBOOK 











WMG oe dbig cecscdeectecenecdidaccdces 
Address ..cccccccccccccccccsccccscccs 

HELPFUL IDEAS |) 
for ENGINEERS $M bo. Micha tah rcnnctbebucenncite 




















Doit with SMOOTH-ON 
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THE STEAM TRAP WITH 
THREE _—- eo} mm 1040), To) Yb f 





save three ‘ways in most 
For high pressure radiz 
keeps radiators. ali 
moisture bes live st 












The famous Sayed See 

Bellows is responsible — 

for its quick and posi- ai 

tive action. It works<7 

_ at all pressures within 
% _ itsrange, without ad: 

eee : 


“SG 








Pressures 0-125 Ibs. 
0-200 Ibs. 
50-250 Ibs. 
Y2" to 2" Catalog No. 148 


SARCO COMPANY, INC. 
183 Madison Avenue, New York, N.Y 


CANADA UT FEDERAL BLOG, TORONTO, ONT 


PHONE BOOK F OLR LOCAL SARCO REPRESENTATIVE 








MANZEL “Model 25” 


Force Feed Lubricators 


Provide positive, auto- 
matic lubrication for cyl- 
inders and bearings. 

The oil is supplied ex- 
actly as needed at every 
operating speed. oe 

Users everywhere report =™ 






more efficient engine oper- 
ation with less attention 
and 30% to 60% reduction 
in oil bills. 
Write for Catalog No. 25-C. 
It contains detailed 
information. 


MANZEL BROTHERS CO. 
327 Babcock St. Buffalo, N. Y. 





VALVES, RADIATOR 
American District Steam Co. 
Crane 
Fairbanks Soeneney, The 
omen 
ennedy Valve Mfg. 
eau Valve Co., The 'D. t. 
ALVES, REDUCING, 
REGUL ATING AND RELIEF 
Atlas Valve Company 
Brown ne Co., The 
Cash Company, A. W. 
Cha lin- Fulton _- Company 
Cochrane Corporation 
Davis Regulator Co. 
d’Este Co., Julian 
Edward Valve & Mfg. Co., Inc. 
Golden-Anderson Valve Spec. Co. 
Hagan Corporation 
Mason-Neilan Regulator Co. 
Northern esis Company 
Reading-Pratt & Cady Division 
of American Chain & Cable Co., 


nc. 
f iblic Flow ey ag Co. 
s squires Co., The C. E. 
Stickle Steam Specialties Co. 
Strong, Carlisle & Hammond Co. 
VALVES, STEEL 
Crane Co. 
Edward Valve & Mfg. Co., Inc. 
Kennedy Valve tg Company 
Lunken! elmer Ce. The 
Powell Co., 
Reading- ey & Cady Division 
. American Chain & Cable Co., 
ne. 
Vogt Machine Co., Inc., Henry 
VALVES, 3 WAY ‘AND 4 WAY 
Nicholson & Co. . W. H 
VALVES, THROTTLE | 
Everlasting Valve Co. 
VOLTAGE REGULATORS 
eral Electric Co. 
WASTE HEAT RECOVERY 














Combustion Engrg. Co., Inc. 
Edge Moor Iron Works, Inc. 
WATER COLUMNS AND 
ALARMS 
Ernst Water Column & Gage Co. 
Lunkenheimer Co., The 
Reliance Gauge Column Co., The 
Yarnall-Waring Company 
ware une 
E “the ag ‘ 
arley Company, The 
Barley Compa Company 
WATER GAUGES, 
SPLIT GLAND 
Ernst Water Column & Gage Co. 
WATER HEATERS 
American District Steam Co. 
WATER INTAKE SCREENS 
Chain Belt Company 
WATER PURIFYING AND 
SOFTENING SYSTEMS 
Buromin Company, The 
Cochrane Corporation 
Dearborn Chemical <magenny 
Elgin Softener Corpora 
National Aluminate Tercasstien 
eames Co., The 
ATER TESTING 
Ke UIPMENT 
earborn Chemical Company 
National Aluminate Corporation 


WATER WALLS 
Combustion Engr erg. Co. Inc. 
Edge Moor Iron Works, Inc. 
Foster Wheeler Corporation 
Springfield Boiler pany 

WELDED hag 
Midee Ag Pon “& + Co., 

idwes in 
Taylor ri &P Pipe Ply 
weisti 
Lunkenheimer Co., The 














tnetined Curved Tube Bolters 
Mertzonts! Tubutar Bovlers 
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SYSTEMS wauenuan 
Babcock & Wilcox Co., The Srap-On Tools Corporation 





HELP WANTED 


MECHANICAL DESIGN ENGINEER 
Experienced in high-pressure steam power plant work, 
piping, structural steel, and general mechanical design to 
direct draftsmen, inspect drawings for correct design and 
clearances to insure efficiency in erection, operation, and 
maintenance. Location, midwest. State education, age, 
experience, and salary expected. Write Box 1108, c/o 
Power Plant Engineering, 53 W. Jackson Blvd., Chicago. 


LINES FOR DISTRIBUTION WANTED 


Outstanding Sales Engineers, in Kansas City Terri- 
tory, Established Fifteen Years. Will represent one 
National Manufacturer of Mechanical or Electrical equip- 
ment in this territory. Broad acquaintance and complete 
coverage with ability to assure high grade representation 
and results. Only accounts with territorial protection 
contracts considered. Address Box 1109, c/o Power 
Plant Engineering, 53 W. Jackson Blvd., Chicago, Til. 


EQUIPMENT FOR SALE 


FOR SALE. Crosby Dead Weight gage tester, Style 
CC-110-A, 200 Ib. range. List price new $125.00. Com- 
plete and in first class condition, recently checked by 
manufacturer. A necessity in every plant for accurate 
calibration of pressure gages. Price $30. Box 1110, 
a Plant Engineering, 53 W. Jackson Blvd., Chicago, 


























EQUIPMENT WANTED 
WANTED—Used Diesel Engine Generating Unit. ap- 


proximately 500 kw, 2300 volts, 3 phase, 60 cycle. Write 
Box 111, Alexandria, La. 
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Make your heavy machinery pay off in actual running time 
by keeping it running with the Snap-on L-225 set. The 
L-225 set saves time on every job by getting to the 
trouble quickly and with the least effort. It has a 
complete assortment of handles and 
extension bars for getting into tight 
places—the 18 Loxockets will fit 
every standard nut from 15/16” to 
2”. Write for catalog of Snap-on 
hand tools and information on our 
personalized tool service. 


SNAP-ON TOOLS CORPORATION 
DEPT. PPE-I2 KENOSHA, WISCONSIN 


Snap-On we Choicey Blue-Point 

















Keep the wheels turning... 





Socket Wrenches Better Mechanics Mechanic Tools 








Watch This STRAIGHT LIFT Valve 
Lick Your Tough Pump Jobs 


Have you a Boiler Feed, Vacuum or come tilting and sluggish, steam- 
Condenser Pump that uses too much wasting pump operation. And, their 
steam, needs re-valving too often? extreme durability comes from the use 
Install COMBINATION Valves and of Phosphor Bronze for the seat, stud 
see how they combine greater effi- 
ciency with longer working life. 


It’s the straight lift design that enables 
COMBINATION Valves to over- May we send you our latest bulletin? 


COMBINATION PUMP VALVE CO. Piuictainrs: 


and spring. They perform perfectly 
for months and months. 








Patented 








New Odor Adsorber 
BROWN THERMOMETERS] sree ODORS, GASES, OIL VAPORS 

















Pyrometers Flow Meters i 7 
CO. Meters eons From Compressed Air Lines 
Tachometers Vacuum Gauges ae . 
Hygrometers Motorized Valves You can now eliminate product CARBON FILTER 
Liquid Level Gauges contamination and have complete 
Electri Ai freedom from odor troubles—by 
_ __ Electric or Air Operated actually removing odors, oil vapors, 
Indicating, Recording, Controlling, Signalling fermentation vapors and other ob- 
Write for Catalogues. ba ego ag ag Ed ane 2 
Sin Meek Baik “Ca. 2 ee Mi aM air with the pe Line —_ 
Reg. Co., 4491 Wares ‘aa Philadelphia Pa. Of omg cee Odor Adsorber. an, 
coal Fong ME acces cone: ii7 3 ster St. aes Amsterdam-C, The unit is readily installed at 
: b oe « LO : 5 > * . . c. Wh 
St., S. E. age ave Stockholm, ik Soeiens Wetechaien Yaa any desired point in the air line. 


, Standard sizes are available for Strong cast © There are no 
To Measure and Control 1s to Economize compressed air capacities from 12 outer shell moving parts 





to 560 c.f.m., and pipe connections a rer 
are available from 1” to 6”. “odor-filter.”” order. 


If you want compressed air free 
of all odors, vapors and similar im- 
purities, many of which cannot be W.8.CONNOR ENGINEERING CORP. 
é, y eliminated by filters, commercial DOREX DIVISION 

separators, after coolers or Scrub- 46-5 gst 32nd Street, New York, N.Y. 

bers, write us today for complete 
information. Reg. U. S. Pat. Off. 

IF YOU HAVE AN ODOR PROBLEM 





























OF ANY KIND — SEND FOR OUR DOREX 
Boiler Feed Water | ,.2Soicucascescccecsnna! 
Controllers {Gentlemen : : 
maintain a constant water level © > Gy Flense cond me the booklet, “Over: Comte.” i 
in your boilers, feeding them ; 0 fo ea me more information on the DOREX Pipe Line 4 
in proportion to evaporation. a sates H 
Let us send you Circular E-12 - NAME LJ 
THE C. E. SQUIRES CO. || ! company i 
E. 40th St. and Kelley Ave. 1 i 
Cleveland, Ohio Picea i 
: CITY STATE... : 
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American Blower Corp. ....26-27 
American Chain & Cable Co., 
ME, wivkscieledepins eos omee 115 
American Chimney Corp...... 129 
American District Steam Co... .122 
American Eng’r’g. Co....... 14-15 
American Sand-Banum Co., 
POPE Ae genres” 131 
Anderson Co., The V. D....... 126 
Armstrong Machine Works... .4-5 
Askania Regulator Co......... 134 


Associated Business Papers, Inc.135 


Babbitt Steam Specialty Co... ..127 
Babcock & Wilcox Co., The. ..6-7 


Bailey Meter Co. .......... 12-13 
Bayer (5 Te: 5 ois en enk sees 133 
Borne Scrymser Co.'......... 129 
Bridgeport Brass Co. ......... 29 
Brown Instrument Co., The... .137 
Buromin Co., The... is... 0 8-9 
Cae Ria AOA. ay 5 cite 113 
Chaplin-Fulton Mfg. Co. ..... 124 
Chapman Valve Mfg. Co., The 
eee a Inside Back Cover 
Chesterton Co., A. W. ....... 25 
Cochrane Corp. ...... Front Cover 


Combination Pump Valve Co.. .137 
Combustion Engrg. Co., Inc... 10-11 
Connor Eng’r’g. Corp., W. B.. .137 


oy Re eee rere 109 
cut Bite, Cag Bodh. ..0:00«6. 130 
DeLaval Steam Turbine Co. 
Picea seerieacer eal 32, 131 
@Este Co., Julian... ...5....: 129 
Detroit Stoker Co: ...5.0.5.0.54.57% 119 
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Edward Valve & Mfg. Co., Inc., 


TO vet hn ees 91 
EE FR occa peiciaacoweee 2-3 
Engineer Go., The ......66. 0% 122 
Fatreeuks Co., The. .........45 122 
Foster Wheeler Corp. ........ 139 
Garlock Packing Co. ......... 18 
General Electric Co. ......... 

pisemnublapienhicwns 33, 97, 101, 123 
General Regulator Corp. ...... 117 
Golden-Anderson Valve Special- 

ree Pa ry eK 133 
Gulf Oil Corporation......... 28 
ce eS re 28 
a err 8-9 
oS re 21 
Heating & Ventilating Exposi- 

tion, 6th International....... 128 
Henszey Company............ 131 
Ingersoll-Rand Co, .......... 116 
International Nickel Co., Inc.. .112 
Iron Fireman Mfg. Co. ....... 121 
Jenkins Bros; a. <b te ssnghss 105 


Kellogg Co., The M. W. ..... 99 


Lunkenheimer Co., The....... 95 


Magnolia Metal Co. ......... 127 
Mansel Bros. Coz ..5.4.-..>.' 136 
Marley Company, The........ 129 
Midwest Piping & Supply Co., 

| Pee Fee ee ne 9 sO 


Minneapolis - Honeywell Regu- 
inter Company occ kes oss 137 
Moore Steam Turbine Corp. 


ey 


National Aluminate Corp. .... 93 
Nicholson & Co., W. H. ...... 133 
Northern Equipment Co. ..... 24 
Pittsburgh Steel Co. .........: 118 
Powell Co., The Wm......... 111 
' Prat-Daniel Corp. ........... 120 


Reading-Pratt & Cady Div. of 
American Chain & Cable Co., 


| PEELE, Cpe eee ere ee 115 
Reliance Gauge Column Co., 

Aiea ua awrs eevee edeus 133 
Republic Flow Meters Co...... 17 
eee Sa, OES ss bocce eee 136 
Simplex Valve & Meter Co... ..127 
Smooth-On Mfg. Co. ........ 135 
Snap-On Tools Corp.......... 137 
Squires\Co., The C. E. ....... 137 


Standard Oil Co. of California. 31 

Standard Oil Co. (Indiana) . .19-20 

Strong, Carlisle & Hammond 
GA pa ivvas sexier Oranienne 124 


Taylor Forge & Pipe Works. . .132 
Terry Steam Turbine Co:, The. 30 


ge eee eee 16 
Tbe Tee TAR. becca ees 114 
Vogt Machine Co., Henry..... 140 


Westinghouse Elec. & Mfg. Co.107 
Wickes Boiler Co., The....... 136 
Williams Valve Co., The D, T..124 
Worthington Pump & Machy. 
ON eave seckins Back Cover 


‘ 


Yarnall-Waring Co. ..... 22-23, 34 
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by small bolts) === 


SHEAR PIECES 


Fit into groove in the one piece body forging and retain the 


"” HEAD PLATE 


that carries the full pressure load’ transmitted to it 


** FLEXIBLE DIAPHRAGM 


which seals the area within the gasket but is not required 
to support the pressure load. The edge of the dia- 
phragm is formed into a gasket ring held by light studs 


that oak GASKET 


into its seat in the body forging and is sub- 
jected to the gasket load only. 









































This principle is in daily service retaining pres- 
sures of an order that are too great to be held 
by bolted construction. Many such installations 
have been made in power plants and oil refin- 
eries. They are readily made tight with ordinary 
hand wrenches (I!/4,” nuts) against pressures 
exceeding 3,500 pounds. 











The ease of maintaining tightness; of 
assembling and dismounting, make Lock- 
heads invaluable in high pressure units and 
essential in large diameters at pressures 
that would exceed practical bolted de- 
signs. 


Two of the largest 
evaporators in the 
world —»sealed with 
Lockheads; simplicity 
and absence of costly 
flanges and bolts are 
striking. 


FOSTER WHEELER 
CORPORATION 


185 Broadway 
New York, N. Y. 


FOSTER W WHEELER 
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-: Recently completed or on order :- 


Terrell State Hospital. . . . Terrell, Texas 
Municipal Water & Light Plant . St. Mary’s, Ohio 
U. S. Veteran’s Hospital . Leavensworth, Kans.. 
Elyria Memorial Hospital. . . . Elyria, Ohio 
City of Chicago. . . . « «+: Chicago, Ill. 
Village of Napoleon. . . . . Napoleon, Ohio 
Madison State Hospital. . . . Madison, Ind. 
Hope Water & Light Co. . . . . Hope, Ark. 
Georgia State Prison . . . . Reidsville, Ga. 
Municipal Light & 

Water Utility. . . . Richland Center, Wis. 
City Hospital . . . . . . Columbus, Ohio. 
Patterson Field Airport. . . . Fairfield,Ohio 
CentralState Hospita! . . . . Lakeland, Ky. 


HENRY VOGT MACHINE CO. 


INCORPORATED 


LOUISVILLE, KY. 


{ 


iste nigenie 


scope 


’ 


BRANCHES;- NEW YORK + PHILADELPHIA + CLEVELAND + CHICAGO - KANSAS CITY + DALLAS 
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